EXCELLENCE DAY
advancing research and tr ea tm e nt

9T

C RESEARC

Abstracts

Faculty and Student Presentations
ADA/ Dentsply Research Competition
Senior Resea rch Competition
Orthodontics Resident Presentations
IDS Presentations

'

vVednesday. Nfay 23. 2007 .

u

l
P CIFIC E EARC D Y
AN
ST DE ·r ESE R H
COM, ETITIO S
gth

''

ABSTRACTS
WEDNESDAY, MAY 23, 2007

SPONSORED IN PART BY GRANTS FROM
WESTERN DENTAL SERVICES AND PROCTER & GAMBLE

TABLE OF CONTENTS
Faculty/Student Abstracts
The Relationship Between TGF-BETA 1 and Periodontal Status in HIV+ Patients
(T Alpagot, K Konopka, M Bhattacharyya, S Gebremedhin and N Diizgiine~) ........................ ............................. .... .
Longitudinal Evaluation ofProstiglandin E2 (PGE2) and Periodontal Status in HIV+ Patients
(T Alpagot, J Remien, M Bhattacharyya, K Konopka, W Lundergan and N Diizgiine~) .................................. ........ . 2
Preparation and Use of Aminoglycosides for the Synthesis of Small Cluster Oligosaccharide Mimetics (SCOM)
(S Bains, L Olmstead and A Franz)... ...................... .. ........ ....................... ... ........ .................................... ...... .............. 3
Treatment of Klebsiella Pneumoniae-Induced Pneumonia in Rats with Liposome Encapsulated Enrofloxacin
(ALBa~, HH Hadirnli, KUney, and N Diizgiine~). . .. . .... . .... . ................... . ......... . ...... . ................................ . . .. ...... . .... .. . 4
Oral Epithelial Cells Exposed to Porphyromonas Gingivalis: Analysis of Genes
Relevant To Periodontal Disease
(B Behdad, V Suzara and N Diizgiine~)...... . .......... . ... . ............... . .... . .... . ... . ... . ....... . . . . . ........... . .................. . .................. . 5
TRANS-2-Aminocyclohexanols as pH-Triggered Molecular Switches
(B Brazdova, S Koo, YS Wong, A Samoshin, N Zhang, AH Franz, X Guo and VV Samoshin) ........................ .... .. . 6
Novel Inhibitors for Fungal Glycosidases
(B Brazdova, NS Tan, NM Samoshina and VV Samoshin) ................................. ......... .......... ............. ........................ 7
C677TPolymorphism of the Methylenetetrahydrofolate Reductase (MTHFR) Gene in
Patients with Cleft Lip and Palate from Cebu City, Philippines
(N Chandwani, A Delurgio, N Bauter, M Gomez, T Pawar, M Tolar, M Kai, M Abu-Al Melh,
R Passamano and MM Tolarova)......... ......... ...................... ....... .. .............................. ... ..................... .. .. ....... .. ............. 8
The First Year of Service Learning in Dentistry at a 1200 Bed Skilled Nursing Facility
(EM Chavez, E LaBarre and R Fredekind).. .. .. ............................................................................................................ 9
The Quest for Super-Secreter Pichia pastoris Strains
(I Chen, C Tran, G Lin-Cereghino and J Lin-Cereghino) ................................................ .. ......................................... 10
Stem Cells: All You Ever Wanted to Know but Were Afraid to Ask
(S Chollar, JC Harr, P Khansari, R Hirakawa, RF Halliwell and L Coyne) ................................................................ 11
A Universal One-Parameter Equation of State for Osmotic Pressures of Neutral Flexible
Polymers in Good Solvents
(JA Cohen, R Podgornik, PL Hansen, VA Parsegian)..... .. ...................................................................................... 12
Susceptibility of Candida Isolates from Denture-Related Stomatitis to Antifungal Agents
(B Dorocka-Bobkowska and K Konopka) ................... ..... .. ................................... ......... ............ ..... ................... ..... .... 13
HIV-1 Envelope Glycoprotein-mediated Membrane Fusion Monitored by Fluorescence Microscopy
(A Gandhi, N Overlid, K Konopka and N Diizgiine~) ........ .. .. .. .... .. ............................................................................. 14
Gene Delivery to Liver Cancer Cells Using Serum-Resistant Cationic Lipid-Polymer Complexes
with DNA (Lipopolyplexes)
(L Garcia, M Bunuales, Nejat Diizgiine~ and C Tros de Ilarduya) .............................. ................................................ 15

Estrogen Mediated Intracellular Calcium Increase in Human Endothelial Cell is Estrogen Receptor
Alpha Dependent
(D Thor, G Lin-Cereghino and R Rahimian) ............................................................................................................... 32

The Band and Half Loop Space Maintenance Appliance
(J Golinveaux, AJ Wood and C Halterman) ......... ................... ....................... .. ....... ..... .... .. ..... .... .................. .............. 16
Effects of Nutritional Supplementation on Periodontal Parameters and C-Reactive Protein
(L Harpenau, A Cheema, J Zingale, D Chambers and W Lundergan) .. .................................... ......... ......................... 17

Candidate Genes and Candidate Nutrients in Etiology of Oro facial Clefts
(MM Tolarova, T Mosby, M Porter, C Olson, J Tinloy, L Ku, A Louie, A Abuchon, T Pawar,
M Obara, J Wu, H Oh, C Anderson, A Aljabeiti, B Fallah and M Tolar) ...................... .. .. .................................... .. ... 33

Revised AHA Infectious Endocarditis Prophylaxis Guidelines: What You Need To Know,
What Do You Do Now?
(Joseph V Levy) ... ....... ........................ .............. ..... ... ...... ........... .. ......... ... ................................................. ................... 18

Regulation of Microtubule Nucleation and Cell Division in Fission Yeast by they-Tubulin Complex
(S Venkatram) ...... ...... ...... .......... ...... .... .......... ........... ...................... .... ............... ..... ..................................................... 34

New Anticancer Drugs - New Mechanisms of Action
(S Matkar, W Smith, D Sasson, S Sutter, L Wrischnik and U Hellmann-Blumberg).. ...... ......................................... 19
Development of a Tar Minimal Promoter to Express Luciferase and a Suicide Gene in HN Infected Cells
(M Milnes, J Nguyen, E Chen, N Overlid, V Suzara, K Konopka and N Diizgiine~) ................................................... 20
Suicide Gene Delivery to Oral Squamous Cell Carcinoma Tumors via Transferrin-Lipoplexes
(S Neves, H Faneca, K Konopka, S Simoes, N Diizgiine~ and M Pedroso de Lima) ................................................... 21
Cryptic Cuts of an Escort Protein
(J Nguyen, V Perez, J Lin-Cereghino and G Lin-Cereghino) ................ ........................ ................ ............ .......... .. ....... 22
NMR-Characterization ofThree New Quinamide Derivatives
(QL Nguyen and AH Franz) ....... ... .. ........ ... .......... .................... ... .... ........... ................. ......... ........... ... .... .... ....... ..... ....... 23
Orofacial Clefts and RFC1 A80G Polymorphism in Santiago del Estero
(L Reid, A Aljabeiti, R Salahuddin, M Tolar, M Obara, T Pawar, A Delurgio, W Soliman, N Bauter,
P Rana, M Gomez and MM Tolauova) ..... .. ...................... ... .. .... .... ...... ........ ...... .......... ...... ..... .......................... .......... ... 24
Comparative Study of Colorimetric Methods for Analysis ofWater-Soluble and Immobilized Proteins
and Peptides
(NM Samoshina and VV Samoshin) .... ....... ................ .... ......... .............. ............. ....... ...... ....... ...... ... .. .. .... .. ..... ·· ..... ....... 25
Comparative Study of Properties, Immobilization, and Applications ofFungal Glycosidases
(NM Samoshina and VV Samoshin) ... ......... .. .. .. ... ........ ...... .. .... ... ... ................ .. ..... ......... ........ ......................... ........ ... .. 26
Composite (COM) Versus Glass-Ionomer (GIC) Sealants. A Two-Year Prospective Clinical Split-Mouth Study
(KA Schulze, KR Jahn, J Verre, R Wilson and M Geissberger) .. .......................................................................... ...... 27
Comparing the Effects of Differing Constructs ofP23 on the Gel Shift Complex of AHR, ARNT, and DRE
(AH Shinn and WK Chan) ..... ... ........ ...... ................... ... ...................... .... ...... .... .. ...... ... ....... .............. ..... ..... ..... ... .......... 28
Expression of Human SLPI Protein, a Putative Oral HIV Inhibitor, in the Yeast Pichia pastoris
(K Sohal, C Dam, N Diizgiine~, J Lin-Cereghino and G Lin-Cereghino) .................................................................... 29
DNA Stretched Across a Surface to Geometric Regularity and Visualized Under
Transmission Electron Microscopy
(V Suzara and B Plowman) ... .... .... ...... .. .......... ...... ...... ........ .. ... .... ....... .... · .. ... .. ····· · .. ··.. ·· ··· ·· .. ·.... ·· .. ··· ·· · .. ·· .... ······ ...... · .. ·· 30
Organotypic Culture of Oral Cancer Cells: Part II. Trans-Differentiation and Analysis of
Keratinocyte Cell Lines
(V Suzara, S Gebremedhin and N Diizgiine~) .. .... .... .... ........ .............. ............................ .. .......... ........ ............ .............. 31

11

Innovations in Neuropharmacology
(J Wang, P Khansari, L Coyne, R Hirakawa, JC Harr and RF Halliwell) .......................... ......................................... 35

Orthodontics Resident Presentations
Is A-->G Mutation on Nucleotide 80 of the RFCJ Gene Involved in Etiology of
Cleft Lip and Palate in Antofagasta, Chile?
(L Dalbah, W Soliman, A Delurgio, M Tolar, S Patil, M Gomez, and MM Tolarova) ........................ .. ...... 37
Polymorphisms of the MTHFR Gene in Mothers of Children Affected with Cleft Lip and Palate
(B Fallah, A Delurgio, M Obara, M Tolar, T Pawar, W Soliman, M Gomez, N Bauter and MM Tolarova)............ 38
A Genealogical Study and a Recurrence Risk of Orofacial Clefts in Guatemalan Population
(M Obara, J Komura, C Phan, T Pawar and MM Tolarova).................... .... ................ ............................ ................... 39
Impact of Consanguineous Marriages on Occurrence of Cleft Lip and Palate Anomalies in
Southern Indian Families in Karaikal, India
(T Pawar, W Soliman, M Kai, M Tolar, S Patil, A Delurgio, N Bauter and MM Tolarova)............................ ......... 40

Senior Research Competition
B Vitamins in Maternal Diet and Orofacial Clefts
(A Aubuchon, A Louie, T Mosby, CLam and MM Tolarova) ................ .... .... ........ .. .......... ...... ............ .. ................... 41
Genealogical Study of29 Families with VanderWoude Syndrome
(L Kai, J Kolody, M Tolar and MM Tolarova)........................................ .. .......................................... ........ ...... ......... 42
Does a High Maternal Consumption of Vitamin A Represent a Risk for Cleft Lip and Palate in a Baby?
A Pilot Study on Nutrition of Mothers in Guatemala
(L Ku, T Mosby, M Obara, T Pawar, CLam and MM Tolarova) .......... ............ ........ .. ...... ...... .............................. .. .. 43
Influence of Estrogen and Progesterone on Submandibular Blood Flow
(M Lindsay, J Smith, Y Zhang, R Rahimian and L Anderson)...... .................... .. ................................ .. .. .. .. .............. 44

Nutritional Profile of Mothers of Children Affected with Orofacial Cleft
(COlson, M Obara, B Fallah2, A Al-Jabeiti, T Mosby and MM Tolarova).... .. .. ............ .. .......... .. ........ .. .. .. .. .. ........... 45

MSXJ CA-repeat Polymorphism in Etiology of Cleft Lip and Palate
(M Porter, J Wu, A Al-Jabeiti, R Salahuddin, T Louie, M Tolar and MM Tolarova).... .. .. .................. .................... .. 46
Liposomes Inhibit Uptake of Bitter Tastants into Cultured Epithelial Cells
(T Preston, D Flasher, S Nir and N Du zgfme~)........................................ .................... .. .. .................... .................. ..... 47
lll

Murine Survivin Promoter-Driven Gene Expression in Cancer and Non-Tumor Cells
(C Spain, N Overlid, F Li, N Duzgiine~ and K Konopka) .... ........ ..... ..... ..... ... ..... ........... ... ... ..... ... ...... ....... ....... .... .... .. 48
Targeting Gene Transfer Vectors to Oral Squamous Cell Carcinoma Cells
(A Streeter, N Overlid, K Konopka and N Duzgiine~) ................................................................................................ 49
Is Low Dietary INtake OF Zinc Involved in Etiology of Cleft Lip and Palate?
(J Tinloy, M Obara, T Pawar, A Patino, T Mosby, C Anderson, C Lam and MM Tolarova).................................... 50
Survivin Promoter-Driven Gene Expression in Human Oral Cancer Cells
(A Yen; N Overlid, F Li, N Duzgiine~ and K Konopka) .. ... .. .. ... ........... ..... ... ....... .... .. ...... ....... .. ... ... ..... ... ..... ..... ......... 51

ADA/Dentsply Research Competition

IDS Student Presentations
Composites -An Alternative for Posterior Restoration?
.
.. .
(A Adusumalli, S Jankunas, N Khan, V Tippireddy, A Lugassy, N Fanucc1 and G P1t1g01-Aron) ........................... 65
Restorative Management of the W om Dentition
.
.. .
(A Barodawalla, V Davar, S Khan, B Parra, P Patel, I Mirkina, N Fanucc1 and G P1t1g01-Aron) ............................ 66
Zirconia FVC: The New Gold Standard?
.
.. .
(S Gabr, M Pong, T Al-Kilani, JM Balingit, R El-Raheb, L Reid, N Fanucc1 and G P1tlg01-Aron) ............... ..... .. .

67

A Review on Polymethylmetacrylic and Bisacrylic as Provisional Crown Materials
(THu, A Shayakova, N Wan, H Bal, D Cheu, N Fanucci and G Pitigoi-Aron) ....... .... .... ..... ........ ......... ... .... ........... . 68

Success Rate ofMTA Pulp Caps of Vital Carious Pulp Exposures
(K Boyer and J Miles) ................................................................................................................................................... 53

Bonding to Lased Dentin
.
(M Korosciel, D Kovalchuk, N Mansukhani, Q Nguyen, R Luhman, N Fanucc1 and
G Pitigoi-Aron) ............... .. .. ....... ................................................ ............ ................ ... .. ........................... ... . 69

Targeting Gene Delivery Vectors to Oral Squamous Cell Carcinoma Cells via the Folate Receptor
(E Gederi, N Overlid, K Konopka and N Duzgune~) ................................................................................................... 54

Acknowledgments

Genetic Study of Congenitally Missing Teeth
(KR Heetland, S Heetland and MM Tolarova) ............................................................................................................. 55
A Mystery Gene? Variability of Reduced Folate Carrier 1 Gene Polymorphism in Orofacial
Cleft Populations Around the World
(S Lindsey, L Landeros, W Soliman, A Delurgio, N Bauter, M Gomez, S Patil and MM Tolarova) .. ....... .... ..... ...... 56
·j

Cleft Lip and Palate and CA-repeat Polymorphism of the MSXl Gene
(A McDonough, B Kitamura, M Porter, M Tolar, M Obara, A Delurgio, W Soliman,
N Bauter, S Patil, M Gbmez, N Chandwani MM Tolarova) ..... ... ... ... .. ..... ......... ...... ....... .... .. ..... ........... ...................... 57
Inhibition of Human Immunodeficiency Virus Envelope Clycoprotein-Mediated Syncytia
Formation by Plant Lectins: Potential Ligands for Targeted Cytotoxicity
(A Michael, N Overlid, K Konopka and N Duzgiine~) ................................................................................................. 58
The Mechanism of Green Tea Inhibition of S. mutans Binding to Hydroxyapatite
(A Petersen, K Polosukhina and S Highsmith) .............................................................................................................. 59
Polymorphisms of MTHFR Gene and Congenital Anomalies
(RK Pham, W Soliman, A Delurgio, N Bauter, Me Gomez, S Patil, N Chandwani and MM Tolarova) .... .......... ..... .. 60
Shear Bond Strength (SBS) Between Stainless Steel Crown Material and Plowable
Composite Using a Self-Etching Bonding Agent
(S Van Cleave, KA Schulze and S Vu) ............ ... ............ .... ... ......... ..... ...... .... ....... ........... ....... ... .... ...... ....................... 61
The Incidence of Fibrinolytic Alveoli tis in Extracted Partial Bony Impacted Mandibular
Third Molars Using Saline Solution vs .12% Chlorhexidine Gluconate as an Internal lrrigant
(Z Van Hilsen, B Mishler and J Garibaldi) .................................................................................................................. 62
Salivary Glands in Health and Disease: The Submandibular Gland as a Model for Studying
Endothelial Dysfunction in Diabetes
(D Witcher, B Williams, N Sakai and L Anderson) .... .. ... ............................................ .... ........... ..... ................. ... .. ..... 63
lV

v

I

I

I

I

FACULTY
AND
STUDENT
PRESENTATIONS

THE RELATIONSHIP BETWEEN TGF-BETA 1 AND PERIODONTAL STATUS IN HIV+
PATIENTS
T Alpagot 1, K Konopka', M Bhattacharyya2, S Gebremedhin and N Diizgiine~
1

1

1University
2

of the Pacific Arthur A. Dugoni School ofDentistry, San Francisco, California, USA,
University of the Pacific, Stockton, California, USA

Objectives: The purpose of this study was to investigate the relationship between transforming growth
factor-beta (TGF-beta) in gingival crevicular fluid (GCF) and periodontal status in HIV+ patients.
Methods: Medical and demographic variables including age, race, cigarette smoking, oral hygiene
practices, current CD4 cell count and viral load values were recorded. Clinical measurements
including gingival index, plaque index, bleeding index, probing depth (PD), attachment loss (AL) and
GCF samples were taken from 3 periodontitis sites (GI>O, PD>4mm, AL>2mm), 3 gingivitis sites
(GI>O, PD<4mm, AL=O), 2 healthy sites (including sites with gingival recession, GI=O, PD<4mm,
AL>2mm) of each of the 25 HIV + patients at baseline and 6-month visits by means of paper strips.
GCF TGF-beta levels were determined by sandwich ELISA assays. SAS statistical package was used
to analyze the data.
Results: The mean amounts of GCF TGF-beta in diseased sites were significantly higher in gingivitis
and periodontitis sites than in healthy sites (p<0.0001). An active site was defined as a site that had
2mm or more attachment loss during 6-month study period. GCF levels ofTGF-beta were highly
correlated with probing depth, attachment loss, age, pack years, CD4, viral load at baseline and 6month visits (0.0001 <p<0.05). Repeated measures analysis of 18 active versus 182 inactive sites
indicated that GCF TGF-beta levels were significantly higher in active sites than in inactive sites
(p<0.0001).
Conclusion: These data indicate that sites with high GCF levels ofTGF-beta in HIV+ patients are at
significantly greater risk for progression of periodontitis.

This study was supported by NIDCR grant DE12417 and Arthur A. Dugoni School of Dentistry,
University of the Pacific, grant activity 045.
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LONGITUDINAL EVALUATION OF PROSTAGLANDIN E2 (PGE2) AND PERIODONTAL
STATUS IN HIV+ PATIENTS
1
2
Tamer Alpagot , John Remien , Mouchumi Bhattacharyya3 , Krystyna Konopka4 ,
1
William Lundergan and Nejat Diizgiine~ 4
1

Department ofPeriodontics, University of the Pacific Arthur A. Dugoni School ofDentistry,
2
San Francisco, California, USA, Doctor ofDental Surgery Program, University of the Pacific Arthur
A. Dugoni School ofDentistry, San Francisco, California, USA, 3Department ofMathematics,
University of the Pacific, Stockton, California, USA, 4Department ofMicrobiology, University of the
Pacific Arthur A. Dugoni School ofDentistry, San Francisco, California, USA
OBJECTIVES: The study aim was to determine whether Prostaglandin E2 (PGE2) in gingival
crevicular fluid (GCF) could serve as a risk factor for periodontitis in human immunodeficiency
virus-positive (HIV+) patients.
METHODS: Clinical measurements, including gingival index (GI), plaque index, bleeding index,
probing depth (PD), attachment loss (AL) and GCF samples were taken from 2 healthy sites
(including sites with gingival recession, GI=O; PD:s; 3 mm; AL:<:;; 2 mm), 3 gingivitis sites (GI>O;
PD:s; 3 mm; AL=O) and 3 periodontitis sites (GI>O; PD~5 mm; AL~3 mm) of each of the 30
patients at baseline and 6-month visits. GCF samples were also taken by means of paper strips.
GCF PGE2 levels were determined by a sandwich ELISA. The progressing site was defined as a
site which had 2 mm or more attachment loss during the 6-month study period.

PREPARATION AND USE OF AMINOGLYCOSIDES FOR THE SYNTHESIS OF SMALL
CLUSTER OLIGOSACCHARIDE MIMETICS (SCOM)
Sandeep Bains, Laura Olmstead and Andreas Franz

Department of Chemistry, University of the Pacific, Stockton, California USA
Benzyl-2-amino-4, 6-0-benzylidene-2-deoxy-a-D-altropyranoside (4) and benzyl-3 -amino - ~,6-01
benzylidene-3-deoxy-a-D-glucopyranoside (5) were synthesized from benzyl~4,6-0-be~zyhdene-a
D-glucopyranoside (1) through methanesulfonylation (2), b~se-prm_noted epoxtde form~twn (3), ~nd
nucleophilic epoxide opening (scheme). In addition, the denvahzahon of a complex ammoglycostde
(neomycin) with quinic lactone was investigated (figure).
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RESULTS: The mean amounts of PGE2 were significantly higher in gingivitis and periodontitis sites
than in healthy sites (p<0.0001). GCF levels ofPGE2 were significantly correlated with probing
depth, attachment loss, CD4+ cells, viral load, age, and smoking pack-years at baseline and 6month visits (0.0001 <p<0.05). Repeated measures analysis of 19 active sites versus 221 inactive
sites indicated that PGE2levels were significantly higher in active sites than in inactive sites
(p<O.OOOl). It is likely that the compromised immune system contributes to the pathogenesis of
periodontitis in HIV+ patients.
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CONCLUSION: It is well known that the activated inflammatory cells produce inflammatory mediators
which stimulate the production of PGE2. Longitudinal evaluation of GCF PGE2 with respect to
the progression of untreated periodontitis sites in HIV+ subjects will contribute to the
understanding of the pathogenesis of periodontitis in HIV+ patients. These data indicate that sites
with high GCF levels ofPGE2 in HIV+ patients are at significantly greater risk for progression of
periodontitis.
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TREATMENT OF KLEBSIELLA PNEUMONIAE-INDUCED PNEUMONIA IN RATS WITH
LIPOSOME ENCAPSULATED ENROFLOXACIN

ORAL EPITHELIAL CELLS EXPOSED TO PORPHYROMONAS GINGIVALIS:
ANALYSIS OF GENES RELEVANT TO PERIODONTAL DISEASE

1

Ahmet Levent Ba~ , Hasan Hiiseyin Hadimli 2, Kamil Uney 1 and Nejat Diizgiine~ 3
Bahareh Behdad, Vincent Suzara and Nejat Diizgiine~

1

Dep~rtment of!~armacology and Toxicology and Department ofMicrobiology, Faculty of
Veterzn~ry Medzczne, Selcuk f!niversity, Konya, Turkey, 3Department ofMicrobiology, University of
2

the Pacific, Arthur A. Dugom School ofDentistry, San Francisco, California, USA

. INTRODUCTION: ~a_ilu_re of antibi?tic ~reatment in some infections occurs despite the availability
?f ne': and potent antibiOtics. There IS evident need for improving the treatment of severe
mfections. One way to overcome this problem is intensification of antibiotic treatment by
developing rational delivery systems.

OB~ECTIVES: E~ofloxacin (ENF) is a member offluoroquinolone antibiotics marketed
specifically for us~ m veterinary medicine. It has a strong bactericidal activity against a broad
spe~tru~ of aerobi~ and so~e !acultative anaerobic bacteria. While fluoroquinolones localize
rapidly m e~kar~otic cells m VItro, they do not remain for prolonged periods, thereby reducing their
~fficacy agamst Intracellular pathogens. Delivery in liposome-encapsulated form may enhance the
mtracellular residence time and hence the efficacy ofENF.
METHODS: In this study experimental pneumonia was induced by using Klebsiella pneumoniae
(serot~pe _II) m_ he~lth~ an? dexamethazone-treated rats (Sprague-Dawley, female, 5-6 months years
old) VIa direct msttllatw~ I_nto th~ lower respiratory tract (3x 106 CFU/ml). Free and liposomeencapsulated ENF were InJected mtravenously into infected animals at a dose of7.5 mglkg/day for 5
days_. The samples oflung, liver, spleen, kidney and bronchoalveolar lavage fluids (BAL) were
obtamed at 1, 2, 3_ and ~ da~s and 1, 2, 3 and 4 weeks after the last antibiotic treatment. All samples
were evaluate? mic~obi_ologically. The number of bacteria was determined in BAL fluids and tissue
samples by micro-dilutiOn and plating.

R~~ULTS: Lipo~omal ENF eliminated bacterial infection in the lungs, while free ENF showed
~mmmal therapeutic_ effect. Bact~riallevels in BAL were not a predictor of the presence of bacteria
~n t?e l~ngs. Bactena were also Isolated from internal organs (liver, heart, kidney and spleen),
mdicatmg_ the oc~ure~ce K. pneumoniae septicemia. Liposomal ENF was also more effective than
free drug m ~reatmg disseminated infection. The progression of infection despite a low inoculum
and a ver~ hi?h do~e of free ENF treatment emphasizes the clinical importance of dealing with K.

pneumomae mfectwn.

CONCLUSION: _Our_ re~ult~ indicate that the delivery ofENF in liposomes is much more effective
tha? the ~ee drug I~ ehmi~~tmg K. pneumoniae infection. Thus, the pharmaceutical form of the
~ntib~ctenal agent, m ad?Iti?n to the choice of the agent, drastically affects the prognosis of
~nfectw~. Ou~ data al~o _mdicate that microbiological results of BAL samples should be re-evaluated
m the diagnosis and chmcal progression of lung infections.

I

I

Th~.s ~ork was supported by The Scientific & Technological Research Council of Turkey
(TUB ITAK- Grant No: 106 0 099) and Selcuk University Scientific Research Projects Coordinating
Office (BAP- Grant No: 05501001)
4

Department ofMicrobiology, Arthur A. Dugoni School ofDentistry, University of the Pacific,
San Francisco, CA, USA

INTRODUCTION: The microorganism Porphyromonas gingiva/is is one of the main periodontal
disease pathogens. We examined previously the infection of the oral epithelial cell line KB with P.
gingiva/is strain 332177, using DNA microarray analysis to quantify the expression ofhost genes in
response to exposure to live or dead bacteria. Our previous data analysis (Bracy, Overlid, Suzara
and Diizgiines, 8111 Pacific Research Day, 2006) determined that, in response toP. gingiva/is
infection:
• molecules involved in cell-to-cell signaling and diapedesis were strongly increased;
• those involved in interleukin-mediated bacterial immune responses were decreased;
• genes involved in tissue remodeling and matrix regeneration were strongly decreased;
• those genes involved in hypoxic survival and apoptosis-related mechanisms changed
depending on how those genes contributed to low 0 2 survival.
OBJECTIVE: Our recent focus was to find strong correlations between genes observed to change
as a result of infection, and mechanisms known to be relevant to periodontal disease, oral cancer
and/or oxygen limiting conditions (hypoxia).
METHOD: The gene expression data were analyzed by statistical vetting, using the Stanford
University SMD program, based on the R statistical algorithm, Expasy and Entrez (NIH).
RESULTS AND CONCLUSIONS: Our analysis indicates the following:
1. The adhesion and signaling molecule ICAM-1 increased by 88%. ICAM-1 and caveolar
structures are required for invasion of P. gingiva/is into human oral epithelia.
2. The calcium-dependent adhesion molecule, Procadherin-16, increased by 120%. It plays an
important role in the cell-to-cell adhesion of fibroblasts and keratinocytes.
3. Interleukin-21 (IL-21) expression decreased 91% expression, is not previously known to
participate in periodontal disease, but is significant in some inflammatory immune responses.
4. IL-5 Receptor Alpha (IL-5Ra) decreased 63%, is crucial in the eosinophil oral-tracheal immune
response, suggesting the depression of this defense mechanism by P. gingiva/is.
5. Matrix Metalloprotease (MMP)-21 decreased 78%, confers upon cells the ability to efface their
basement membrane and, in cancer cells, perhaps initiate metastasis.
6. Extracellular Matrix Protein (ECM)-2, decreased by 87%, was previously known to be expressed
only in adipose tissue, and in mammary glands, ovaries, and uterus. Its shortfall may indicate a
novel participation of ECM-2 in periodontal infection.
7. Hypoxia inducible factor (HIF)-1, increased by 98%, an oxygen sensitive gene also involved in
the apoptotic response to infection, may be induced by P. gingiva/is in order to maintain the
viable state of host epithelial cells under low oxygen tension.
8. Tumor Protein 53 (TP)-53, decreased by 81%, is directly associated with Li-Fraumeni syndrome
and was shown to be of significance in head and neck tumors.
Fwiher oral di sease-specific an alysis of the data will be continued to qualify potenti al candidate genes for targeting with siRNA and
other anti-gen e strategies.

5

~----------------------------------------------------------TRANS-2-AMINOCYCLOHEXANOLS AS pH-TRIGGERED MOLECULAR SWITCHES
1

NOVEL INHIBITORS FOR FUNGAL GLYCOSIDASES

1

Barbara Brazdova , Sombo Koo , Yuen Shan Wong 1, Andrey Samoshin 1, Ningrong Zhang 2,
1
2
Andreas H. Franz , Xin Guo , and Vyacheslav V. Samoshin 1

Barbara Brazdova, Nikmala S. Tan, Nataliya M. Samoshina, and Vyacheslav V. Samoshin

1

Department of Chemistry, University of the Pacific, Stockton, California, USA

Department of Chemistry, University of the Pacific, Stockton, California, USA
Thomas J Long School ofPharmacy and Health Sciences, University of the Pacific, Stockton,
California, USA

2

OBJECTIVES: The conformationally controlled molecular switches provide a new and promising
approach to substances and materials with controllable properties. In particular, derivatives of
cyclohexane with certain configuration of substituents are able to model allosteric systems with
negative cooperativity. We have shown that trans-2-aminocyclohexanol moiety can be used as a
rapid conformational trigger. Here we present the preliminary results on conformational behaviour
of several structurally different aminocyclohexanols in various solvents and at different pH. The
studies include new titration experiments.
METHODS: The proposed structures were prepared starting with 4-cyclohexene-trans-1 ,2dicarboxylic acid. The position of the equilibtium A~B was used as an indicator of the changes in
intramolecular interactions. The conformer populations (nA, ns) and the free energy differences
between conformers (1'1Gs-A) were estimated by 1H NMR measurements.
RESULTS: Protonation of trans-2-aminocyclohexanols leads to dramatic conformational changes:
due to an intramolecular hydrogen bond, a confmmer with equatorial position of ammonia- and
hydroxy-groups becdmes predominant. This 'impulse' is mechanically transmitted by the structure
of the molecule to induce a conformational change of remote groups, thus altering their properties.
Variation of substituents allows a tuning of the conformational equilibrium and its pH-sensitivity.
R'

R-0~0 R'

N~ R'

R-0~0

R-0

I+

. l o- -H~ ' R'

0

R-0~

OH

OBJECTIVES: Glycosidases (glycoside hydrolases) are very important enzymes tha~ catalyze the
hydrolytic cleavage of glycosidic bonds. They are widely used in_ bio~echnology, food t?dustry,_and
pharmacology. Glycosidases are involved in a variety ofmetabohc dtsorders, such as dtabetes, ~n
viral infections and cancer. Because of their importance, much effort has been focused on a design
of efficient inhibitors able to control the glycosidase activity. Polyhydroxylated cyclic compounds
may be considered as structural analogs of monosaccharides, ~nd t~us_ p_otential inhi?itors of
glycosidases. In a search for simple, easy-to-prepare, but efficient mhib~tors , we d_esig~ed,
synthesized and assayed the hydroxylated derivatives of cyclohexane(di)carboxyhc actd(s)- analogs
of carbasugars of the following types:
ROXXCOOH
HO

HOXXCOOR

COOH

HO

COOH

R = H, alkyl

METHODS: The proposed structures were prepared starting with cyclohexene(di)carboxylic acid(s).
They contain several hydrophilic groups, such as carboxyl and/or ester gro~p(s_), or both, and
hydroxy groups. A hydrophobic part was introduced in a form of alkyl cham vza ester _or alkoxy
group. Importantly, the proposed structures are lacking acid-sensitive acetal bond, which makes
them stable towards acidic hydrolysis or enzymatic cleavage.
The synthesized compounds were assayed for enzyme inhibitory activity against several
glycosidases contained in multi-enzyme complexes isolated from fungi P_eni~illium canescens and
Aspergillus oryzae. All assays were performed in a standard way by momtonng .
. .
spectrophotometrically at 400 nm the release of p-nitrophen~l from ~~e correspondmg
p-nitrophenylglycosides. All measurements were performed m conditions of steady-state kmetics .

I

0 H

A

B

CONCLUSIONS: These structures can serve as powerful conformational pH-triggers, and may
find many applications, such as a design of switchable ionophores for membrane transport, or of
triggerable lipid vesicles for drug and gene delivery.
The Dean's Undergraduate Research Award from College of the Pacific, UOP, and the
Scholarly/Artistic Activity Grant, and the Eberhardt Research Fellowship from UOP are gratefully
acknowledged.

RESULTS AND CONCLUSIONS: A broad series of glycosidase inhibitors of a new structural
type have been synthesized and tested for inhibitory activity towards fungal glycosidases from A.
oryzae and P. canescens.
.
.
.
All studied compounds were the hydroxylated derivatives of cyclohexane(di)carboxyhc acid(s).
Useful regularities in the structure-activity relationship have been revealed.
. .
New potent inhibitors have been found for possible use in biochemistry and medicme.
The Dean ' s Undergraduate Research Award from College of the Pacific, UOP, is gratefully
acknowledged.
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C677T POLYMORPHISM OF THE METHYLENETETRAHYDROFOLATE REDUCTASE (MTHFR)
GENE IN PATIENTS WITH CLEFT LIP AND PALATE FROM CEBU CITY, PHILIPPINES

THE FIRST YEAR OF SERVICE LEARNING IN DENTISTRY AT A 1200 BED SKILLED
NURCING FACILITY

1

Neeta Chandwani , Andrea Delurgio2 , Nicholas Bauter2 , Maybelle Gomez2 , Tripti Pawar3,
2
2
Mirek Tolar , Marcus Kai , Manal Abu-Al Melh2 , Robert Passamano 4 and Marie M. Tolarova2

Elisa M. Chavez, Eugene LaBarre and Richard Fredekind

1

University of the Pacific, Arthur A. Dugoni School ofDentistry, San Francisco, California, USA

2

Department ofPediatric Dentistry; Craniofacial Genetics Laboratory and 3 Graduate Program in
Orthodontics, Department of Orthodontics; 4Doctor ofDental Surgery Program; University of the
Pacific Arthur A. Dugoni School ofDentistry, San Francisco, California, USA

INTRODUCTION: Cleft lip and palate anomaly (CLP) is a frequently occurring congenital
malformation with one in every 500 to 700 births worldwide (Tolarova, 2002). Approximately 70%
of all individuals affected with CLP have no other associated anomaly and are known as
nonsyndromic clefts (NCLP). The etiology of NCLP is multifactorial involving both genetic and
environmental factors. Several genes that have been identified in the etiology of NCLP (RFC1,
MTHFR, MSX1, TGFB3) are being studied at the Pacific Craniofacial Genetics Laboratory (PCFL).
Pacific has been involved with Rotaplast International for the last seven years giving an opportunity
to orthodontic residents, faculty and students, to participate in the multidisciplinary treatment of
individuals affected with CLP during Rotaplast cleft medical missions to developing countries. The
authors (NC, AD, MG, TP, MT, MMT) were fortunate enough to view the magnitude of this
problem during several missions to South and Central America and Asia.
OBJECTIVE: The goal of our pilot study was to analyze whether an association between C677T
polymorphism of the MTHFR gene and NCLP exists in the population of Cebu City, Philippines.

The University ofthe Pacific, Arthur A. Dugoni School of Dentistry has established a.
.
comprehensive dental care program at Laguna Honda Hosp~tal, a ~~blic~ 1200 bed, skilled nursmg
facility in San Francisco. Pacific completely staffs the full time chmc WI.th pre- and. post- doctoral
students who rotate through the clinics and provide a wide range of service~ alongside de~tal
hygienists and faculty. The impetus of the program grew ou~ of severa~ desires: to provide
.
students and residents an opportunity to provide dental services for frml and medically com~romised
patients who could not come into the clinics, 2) to increase ac~ess to :emovable prosthodontic c~ses
for the students, and 3) to fulfill Pacific's commitment to pubhc servic.e. La~na Honda and Pacific
pooled their resources to bring comprehensive dental care to a populatiOn ~hich has numerous .
barriers to receiving dental care and historically has been underserved. Dunng a full. year of service
160 students and residents rotated through the program, 434 removable prosthod?~tic~ proced~res.
were completed and there were approximately 2000 patient visits. Fiscal productivity IS doublmg m
the second year and encouraging for the longevity of the program. The long term goals are not o~ly
to restore and maintain the oral health of those who reside in the facility, ~ut also to e?uca~e dentists
who are well able and interested in providing for the oral health needs of hke populatiOns m an
interdisciplinary environment.

1!

Presented at the Gerontological Society of America meeting in Dallas, Texas November 2006.

MATERIAL AND METHODS: Blood samples of cases (1 07 patients affected with NCLP) and
controls (27 individuals from the same location without congenital anomalies) for this study were
collected during Rotaplast cleft medical missions to Cebu City, Philippines in 2003 and 2005.
MTHFR 677CT genotypes were established at the PCGL using polyacrylamide gel electrophoresis
(PAGE).
RESULTS: Proportions of genotypes were 81.13% CC, 16.98% CT, and1.89% TTin cases and 75%
CC, 25% CT, and no TT in controls. The C allele frequency was 0.896 for cases and 0.875 for
controls, while the T allele frequency was 0.104 for cases and 0.125 for controls. The differences w
between cases and controls were not statistically significant.
CONCLUSIONS: No definitive conclusion about a role of T allele of the MTHFR in etiology of
NCLP in Cebu City can be drawn, because our study, our control group is very small. It seems that
frequency of mutated T allele of the C677T polymorphism of the MTHFR gene is very low in Cebu
City population. We are continuing this research. In addition to increasing sizes of the case and
control samples we are including two other polymorphisms ofMTHFR- AI 298C and TJ 059C.
ACKNOWLEDGEMENTS: The fieldwork for this study was suppmied by Rotaplast Intl., Inc.
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THE QUEST FOR SUPER-SECRETERPJCHJA PASTORIS STRAINS

STEM CELLS: ALL YOU EVER WANTED TO KNOW BUT WERE AFRAID TO ASK

Irene Chen, Christina Tran, GeoffLin-Cereghino and Joan Lin-Cereghino
Department ofBiological Sciences, College of the Pacific, University of the Pacific, Stockton,
California, USA

INTRODUCTION: Over 600 recombinant proteins have been expressed using the yeast, Pichia
pastoris, as a system for heterologous expression. However, some proteins cannot be secreted
efficiently from the yeast cells and are retained inside the cell, which decreases purification
efficiency.
OBJECTIVES: The goal of our project was to create a new mutant library of Pichia pastoris in
order to find new super-secreting strains.
METHODS: The mutagenic plasmid pREMI-Z was randomly inserted into the yeast's genomic
DNA through restriction-enzyme mediated integration (REMI). BamHI was the restriction-enzyme
used to mediate this random integration. In order to generate the number of transformants necessary
for a complete library, varying amounts ofpREMI-Z DNA and BamHI enzyme were tested.
RESULTS: After multiple transformations, the optimal conditions for transformation efficiency
were determined to be 170 ng ofpREMI-Z and 2 units of BamHI. Consequently a mutant library
was created using these optimized parameters.
CONCLUSIONS: We need to determine if a selected population ofmutants contains random
insertions of the pREMI-Z vector in their genomes as predicted. If we are successful, this library
will be useful to explore secretory, as well as other, cellular mechanisms.

Sarah Chollar, Jennifer C. Harr, Parto Khansari, Ryoko Hirakawa, Robert F. Halliwell and
Leanne Coyne
Department ofPhysiology and Pharmacology, T~oma~ J. Long School ofPharmacy and Health
Sciences, University of the Pacific, Stockton, Californza, USA

Stem Cells may revolutionize the treatment of human disease. They are also. potentially P?werfu~ in
vitro models that may be used for drug discovery. Stem cells are self-renewmg and can differentiate
into any cell type, making them excellent candidates for cell replacement therapy. There are many
different types of stem cell but the jargon can be difficult to follow. Therefore, we ?ave crea~ed a
poster that explains the process of embryonic stem cell development and the associated termmology.
Once an egg is fertilized, it undergoes several_ divisio?s t~ become the Morula. Th~ mo~la contains
12-32 cells that are Totipotent, i.e. they can differentiate mto any cell_ of the body, m~ludmg the
placenta. The blastocyst fonns after several more divisions and contams 70-100 Plurtpotent
Embryonic Stem Cells. These cells can differentiate into a~y cell type ex~ept th~ pla~enta. After
more divisions, the gastrula forms. At this stage, embryomc stem cells differentiate mto the Germ
Layers. Germ layer stem cells are ectodermal cells, endodern~al cells, mesodermal cell~ a~d ge~m
cells. Germ layer cells are multipotent i.e. they can form multiple cell types, but only wit~m thei~
germ layer. For example, ectodermal cells differentiate into neural ~ell types, but do not differentiate
into blood cells. Germ layer stem cells differentiate into other multipotent stem cells,_ fully .
.
differentiated cells or progenitor (unipotent) cells. Progenitor cells are only able to differentiate mto
one cell type, but are still considered to be stem cells because they can self-renew.
Another impmiant type of human pluripotent stem cell are Embryonal Carcinoma Stem Cells.
These stem cells are isolated from adult germ cell tumors. Embryonic stem cells a:e prese~tly .
controversial. In contrast, embryonal carcinoma stem cells are a powerful alternative for biOmedical
studies.
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A UNIVERSAL ONE-PARAMETER EQUATION OF STATE FOR OSMOTIC PRESSURES
OF NEUTRAL FLEXIBLE POLYMERS IN GOOD SOLVENTS
Joel A. Cohen

1

,2,

Rudi Podgomik

23
' ,

Per Lyngs Hansen2 ,4 and V. Adrian Parsegian2

SUSCEPTIBILITY OF CANDIDA ISOLATES FROM DENTURE-RELATED STOMATITIS
TO ANTIFUNGAL AGENTS
1

B Dorocka-Bobkowska and K Konopka

2

1

Departme~t ofPhysiology] A.A. Dugoni School ofDentistry, University of the Pacific,
San Franczsco, CA, USA, Laboratory of Physical & Structural Biology NICHD N'JH B th d
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,
,
, e es a,
MD USA 3D
,.
, . ep~rtment o Physics, University ofLjubljana, Ljubljana, Slovenia, 4Department of
Physzcs, Umverszty ofSouthern Denmark, Odense, Denmark

We ha.ve formulated a one-parameter equation of state by which we successfully describe extensive
osmotic pressure data for polymer systems as dissimilar as poly( ethylene-glycol) in
wat~r and pol~(a-methyl~styrene) in toluene. For each polymer system, a single van't Hoff and des
Clo~zeaux-denved rescalmg of polymer concentration and osmotic pressure collapses data for all
a~mlable P?lymer lengths and concentrations, in both the dilute and semidilute regimes, onto a
smgle. contmuous master curve .. All specificity of molecular structure and interactions is represented
by a smgle fitted parameter, which we name the "crossover index a". Strikingly different values of
a are found for the two chemically disparate systems. When rescaled further by use of a, the master
cu~es for the two polymers collapse yet further onto a single universal curve. This concordance
vahda~es the p~oposed one-parameter equation of state as a simple, accurate representation of the
osmotic behaviOr of neutral flexible polymers in good solvents.

~~~~)work was pre~,ented at the Annual Meeting of the Biophysical Society, Baltimore, MD, March

1/

2

1University

ofMedical Sciences Poland, Poznan, Poland and University of the Pacific, Arthur A.
Dugoni School ofDentistry, San Francisco, CA, USA
OBJECTIVES: Candida-associated denture stomatitis, represents a common recurrent disease in a
large percentage of denture wearers. Management of oral candidiasis involves an accurate diagnosis,
detection and elimination of predisposing factors and use of antifungals. The aim of this study was to
determine the susceptibility of Candida isolates to amphotericin B, 5-fluorocytosine, and two azoles:
fluconazole and itraconazole.
METHODS: A total of 120 Candida strains were isolated from patients with Candida-associated
denture stomatitis by culture. The strains were obtained from 105 patients, aged 54-75, that had
wom complete acrylic resin dentures for more than one year. Apart from denture stomatitis no other
oral diseases were detected in these patients. After obtaining pure cultures, the yeasts were identified
by a getm-tube formation test using the ID 32 C Candida identification kit. Antifungal susceptibility
was tested using the ATB-Fungus 2 INT test (bioMerieux SA, Marcy-l'Etoile, France).
RESULTS: A total of 120 Candida strains were identified. C. albicans was the most common
isolate (n=71; 59.2%); the other strains, designated as Candida spp, included C. glabrata (n=24;
20%), C. tropicalis (n=5; 12.5%) and C. parapsilosis (n=10; 8.3%). All isolates of C. albicans were
susceptible to amphotericin Band only one strain was resistant to 5-fluorocytosine. Four and five C.
albicans strains were resistant to fluconazole and itraconazole, respectively. Although, Candida spp.
were more resistant to tested antimycotics, 79.6%, 77.6%, 71.4% and 79.6% of Candida spp.
isolates were susceptible to amphotericin B, 5-fluorocytosine, fluconazole and itraconazole,
respectively. Five Candida spp. strains were fully resistant to amphotericin B and itraconazole, one
strain was resistant to 5-fluorocytosine, and nine strains were resistant to fluconazole.
CONCLUSION: The identification of candida! strains and determination of their in vitro
susceptibility to antifungals may improve the management of Candida-associated denture stomatitis
and facilitate the choice of an effective drug.
Presented at the 85th General Session of the Intemational Association for Dental Research and 36rd
Annual Meeting of the American Association for Dental Research, March 21 -24, 2007, New Orleans,
LA. J. Dent. Res. Vol. 86 (Special issue A) Abstract No. 1204, Seq. #129.
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HIV-1 Envelope GLycoprotein-mediated membrane fusion monitored by Fluorescence microscopy
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Doctor ofDental Surgery Program and Department ofMicrobiology, Arthur A. Dugoni School of
Dentistry, University of the Pacific, San Francisco, California, USA

GENE DELIVERY TO LIVER CANCER CELLS USING SERUM-RESISTANT CATIONIC
LIPID-POLYMER COMPLEXES WITH DNA (LIPOPOL YPLEXES)
1

Leire Garcia , Maria Bufiuales 1, Nejat Diizgiines 2 and Conchita Tros de Ilarduya 1
1

HIV -1 infects host cells by fusion at the plasma membrane, mediated by the envelope glycoprotein
gp120/gp41 (Env). This process can be studied by monitoring syncytia formation between HIVinfected cells and target CD4+ cells. The fusion reaction can also be observed by the accompanying
intermixing of aqueous contents or membrane components, using Env-expressing cells containing
fluorescent probes.
OBJECTIVES: We examined whether antibody and peptide inhibitors ofviral infection also inhibit
Env-mediated cell-cell fusion, and whether Env remains fusion-competent even after prolonged
incubation with peptide inhibitors.
METHODS: We studied the fusion of the B-cellline TF228.1.16 cells expressing gp120/gp41, with
HeLa cells expressing CD4, using fluorescence microscopy. HeLa-CD4 cells were loaded with
Calcein AM, which is trapped in the cytoplasm following esterase cleavage, and TF228 cells were
labeled with CellTracker Calcein Red-Orange. The cells were incubated for 1 hat 25"C to facilitate
adhesion, and then at 3TC to initiate fusion, resulting in the formation of orange syncytia.

I
rl

RESULTS: The peptides T20, C34 and N36 were highly inhibitory to fusion in the range 0.2-1
Jlg/ml. An anti-gpqo antibody also inhibited fusion at 1 )lg /mi. In contrast, the anti-gp41
antibodies, 1240, 4E1 0, 2F5, which are known to inhibit viral infection, were not effective in
inhibiting fusion. If the peptide inhibitors were removed following a 1 h incubation, fusion resumed,
indicating that gp41 remains fusion-potent even after exposure to the inhibitor, and does not undergo
an in-eversible conformational change following gp 120 binding to the receptors and co-receptors on
HeLa cells.
CONCLUSIONS: The fluorescence assay for Env-mediated cell fusion is a convenient system for
screening potential inhibitors of HIV-1 infection. However, not all inhibitors of HIV -1 infection
inhibit cell-cell fusion in this system. Env remains potentially fusogenic during its interaction with
the peptide inhibitors.

Presented at the 85th General Session of the International Association for Dental Research and 36th
Annual Meeting ofthe American Association for Dental Research, March 21-24, 2007, New
Orleans, LA. J. Dent. Res. Vol. 86 (Special issue A) Abstract No. 0745, Seq. #98.

Department ofPharmacy and Pharmaceutical Technology, School of Pharmacy, University of
Navarra, Pamplona, Spain; and 2Department ofMicrobiology, University of the Pacific Arthur A.
Dugoni School ofDentistry, San Francisco, California, USA
INTRODUCTION: Gene therapy involves the introduction of therapeutic genes into cells, and is a
promising method in the treatment of various diseases. Although target structures for cancer gene
therapy have been identified, actual therapy is hampered by the lack of a safe and efficient delivery
system. The two main gene carrier systems that have been utilized in gene therapy are viral vectors
and non-viral delivery systems. Although viral vectors have a high efficiency of gene delivery, they
have setious safety risks. Non-viral systems have significantly lower safety risks, but have the
disadvantage low transfection efficiency, especially in the presence of serum in vivo. In this study,
an efficient non-viral gene transfer system has been developed by employing polyethylenimine and
DOTAP:cholesterol liposomes.
METHODS: Lipopolyplexes were prepared with plasmid DNA and B-PEI (branched, 800 kDa or
25 kDa) or L-PEI (linear, 22 kDa) at a N/P ratio of 4. ) using 5 different protocols and at three
different lipid/DNA molar ratios (2/1, 5/1 and 17/1 ). pCMVLuc (VR -1216) (6934 bp) expressing
luciferase was obtained from Clontech and pCMV100-IL-12 (5500 bps) expressing IL-12 was a gift
of C Qian (Univ. Navana). PEl-DNA binding was monitored by the quenching of ethidium bromide
intercalated. The size and Zeta potential of complexes was measured in a Zeta Nano Series particle
analyzer (Malvern Instruments). Luciferase expression in HepG2 human hepatoblastoma cell was
measured by the Promega luciferase assay reagent. IL-12 levels were assessed by an ELISA
(Pharmingen). Cytotoxicity was measured by the Alamar blue assay.
RESULTS: PEl of 800, 25 and 22 kDa were very effective in condensing plasmid DNA, leading to
a complete condensation at NIP ratios above 4. Increasing the molar ratio oflipid/DNA in the
complex resulted in a higher cationic surface charge. High molecular weight PEl (800 kDa) used in
the formulation of lipopolyplexes lead to a bigger particle size, compared to that obtained with
smaller PEl species. These vectors were also highly effective in protecting DNA from attack by
DNAse I. Transfection activity was maximal by using protocols 3 and 4 and a lipid/DNA molar
ratio of 17/1. These complexes mediated high levels of gene delivery to liver cancer cells, even in
the presence of a high concentration of serum (60% FBS). Complexes formed with linear PEl (22
kDa) were more effective than lipopolyplexes containing branched PEl (800 or 25 kDa).
Lipopolyplexes were much more efficient than conventionallipoplexes (cationic lipid and DNA)
and polyplexes (cationic polymer and DNA). Similar results were observed for pCMVIL-12
complexes. Toxicity assays revealed a viability higher than 80% in all cases, independently of the
protocol, molar ratio (lipid/DNA), molecular weight and type of PEL
CONCLUSIONS: Lipopolyplexes are stable, serum-resistant, non-viral vectors of small size for the
efficient delivery of reporter and therapeutic genes to liver cancer cells, and thus may be useful gene
.
.
.
can1ers m vivo.
This work was supp01ted by the University ofNavmTa Foundation (FUN), the Govemment ofNavana, the Government of the Basque Countty, the
" Ministetio de Sanidad y Consumo .. , lnstituto de Salud Carlos Ill (Grant RTI Cancer C03/ JO), the Roviralta Foundation.
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THE BAND AND HALF LOOP SPACE MAINTENANCE APPLIANCE
Jay
1

1
Golinveaux ,

A. Jeffrey Wood 2 and Charles Halterman2

EFFECTS OF NUTRITIONAL SUPPLEMENTATION ON PERIODONTAL
PARAMETERS AND C-REACTIVE PROTEIN
2

2

Doctor ofDentaf Surgery Program, Department ofPediatric Dentistry, University of the Pacific,
Arthur A. Dugonz School ofDentistry, San Francisco
OBJE~TIVES: Maintaining space in the primary dentition is a common treatment objective
followmg the premature lo.s~ of a deciduous tooth. In the case of unilateral loss of a primary molar,
the band and loop has tra~Ih~nally been the appliance of choice. A 7 year old female child
presente~ to a p~vate pediatnc dental practice with a mobile primary maxillary second molar due to
the ectopic eruph~n o.f a permanent maxillary 1st molar. A novel appliance, the band and halfloo
was chosen to mamtam space as an altemative to the traditional band and loop.
p

CONC~U~IONS: The band a?d halfloop provides an efficient and effective means of maintaining
space With Improved ease of adJustment at time of delivery.

Lisa Harpenau 1, Abida Cheema 1, Joseph Zingale 1, David Chambers and William Lundergan

1

ofPeriodontics, 2Associate Dean ofAcademic Affairs, University of the Pacific, Arthur
A. Dugoni School of Dentistry, San Francisco, California, USA
1Department

OBJECTIVE: The purpose of this double-blind study was to determine the effect of a nutritional
supplement on gingival inflammation, bleeding, probing depth, clinical attachment level, carotenoid
antioxidant level, and serum C-reactive protein level.
METHODS: The test supplement contained some of the basic vitamins present in a multivitamin
formula (vitamins A, C, E, B 6, B 12 , folate, zinc, selenium, and copper) and several natural
ingredients known to exert anti-inflammatory and antioxidant effects. Over an 8-week period, 85
subjects participated in this investigation with 40 randomly assigned to the test supplement and the
remaining assigned to the placebo. Subjects took the assigned product 2x/day with meals. The
subjects were provided a Cm·vex® toothbrush and Crest® Cavity Protection toothpaste and were
instructed to brush 2x/day using their usual oral hygiene techniques. At baseline and eight weeks,
the following clinical parameters were evaluated: gingival index (MGI), bleeding index (Eastman),
probing depths and attachment levels (stent reference) of the six Ramfjord teeth, and skin carotenoid
level which compared gain or loss within a subject using the BioPhotonic Scanner. Blood draws
were done to measure serum C-reactive protein level.
RESULTS: Data were analyzed for significant differences using at-test on difference scores and a
repeated measures ANOV A. For sites of 4mm probing depth and greater, the supplement
significantly decreased gingival index score (p<0.03) and showed a marginally significant decrease
in bleeding score (p<0.07) compared to the placebo. The supplement significantly increased skin
carotenoid antioxidant level (p<O.Ol). The supplement showed no significant effect on probing
depth, attachment level, or serum C-reactive protein level.
CONCLUSIONS: The nutritional supplement may be beneficial as an adjunct to therapy in the
management of periodontal disease.
This study was supported by Pharmanex, LLC (Provo, UT).
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REVISED AHA INFECTIOUS ENDOCARDITIS PROPHYLAXIS GUIDELINES:
WHAT YOU NEED TO KNOW, WHAT DO YOU DO NOW?

NEW ANTICANCER DRUGS- NEW MECHANISMS OF ACTION

Joseph V. Levy

2
2
Smita Matkru.l, Will Smith 1, Daniel Sasson2, Scott Sutter , Lisa Wrischnik and Uta HellmannBlumberg1

Department ofPhysiology and Pharmacology, University of the Pacific Arthur A. Dugoni School of
Dentistry, San Franicsco, California, USA

of Chemistry and 2Department of Biological Sciences, University of the Pacific,
Stockton, California, USA

In April 2007 the AHA published revised recommendations concerning antibiotic prophylaxis to
prevent infectious endocarditis. Major changes from the 1997 guidelines show that only a limited
number of high risk cardiac conditions now require prophylaxis:

INTRODUCTION: For much of the 20th century, treating inoperable or meta~tatic cancer~ ~eant
causing massive DNA damage in the hope that this would induce self-destructiOn (apoptosis) m t?e
rapidly multiplying cancer cells, while having little effect o~ nor~al cells that wo~ld simply repau
the damage. This strategy works initially in many cancers, m partlcul~ those w?Ich ~xp~·ess normal
p53 tumor suppressor protein. However, most cancers eventually acqmre mutations m ~I~er p53 or
other signaling molecules required for the initiation of programmed cell deat? (apoptosis) m
response to severe DNA damage. This is one way for cancers to become resistant to
chemotherapeutic drugs .

1. Artificial heart valves
2. Previous history of infectious endocarditis
3. Certain congenital heart diseases (CHD)
a. Unrepaired or incompletely repaired cyanotic congenital
heart disease including palliative shunts and conduits.
b. Completely repaired congenital heart defect with prosthetic
material or device surgically or catheter placed during 6 months
after procedure.
c. Any repaired CHD with residual defect at the site or adjacent to the
repair site of a prosthetic patch or device.
d. Cardiac transplant where valvulopathy is present.

These conditions re,quire antibiotic prophylaxis to be given 30-60 minutes prior to dental procedures.
If you have a high risk patient (see above), the following dental procedures require prophylaxis:
1. Manipulation of gingival tissues
2. Procedures involving periapical region of teeth
3. Procedures causing perforation of oral mucosa

Antibiotics recommended:
AmoxicillinCehalexin or
Clindamycin or
Azithromycin or
Clarithromycin

I Department

RESULTS: In the past year, we have studied several drug candidates which cause DNA damage as
well as apoptosis. We found that none of them requires functional p53 ?~cause they work eq~all.Y
well in cells with normal (wildtype), mutant or no p53. The phenanthndme alkalmds, sangumrume
and chelerythrine (previously used as antimicrobial agents in Viadent toothpaste. and mouthwash!
cause high levels of DNA strand breaks and extremely rapid cell death. Interes~mgl~, cel.l death IS
not due to DNA damage, because the quick onset of apoptosis precludes exte~siVe signalmg. We
found that the effects of sanguinru·ine and chelerythrine ru·e due to the production of lru·ge amounts of
reactive oxygen species (ROS), in pruticulru· hydrogen peroxide (H2?~). The thioxanthone
.
Lucanthone or Miracil D (which was used for the treatment of pru·asitic worms more than 50 yerus
ago) also causes DNA sti·and breaks and apoptosis. Apoptosis occurs on ~ times.cal~ consistent.with
signaling. However, p53 does not seem to be involved. We are cunently mvestlgatmg alternative
mechanisms.
CONCLUSIONS: Our work provides new directions for designing novel anticancer drugs that ru·e
not subject to the limitations of DNA-damaging agents.

2 grams
2 grams
600mg
500 mg
500 mg

}

Patients allergic to penicillins

Ref: AHA publication CIRCULATION, May 8, 2007
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DEVELOPMENT OF A TAR MINIMAL PROMOTER TO EXPRESS LUCIFERASE AND
A SUICIDE GENE IN HIV INFECTED CELLS

SUICIDE GENE DELIVERY TO ORAL SQUAMOUS CELL CARCINOMA TUMORS VIA
TRANSFERRIN-LIPOPLEXES

Matthe~ Mi.~ne~_r, Jack
Nguyen
1

Silvia Neves 1, Hemique Faneca 1, Krystyna Konopka , Sergio Sim6es , Nejat Diizgiine~ and
1
Maria C Pedroso de Lima

and Nejat Duzgunes
1

2
,

2

Eric Chen , Nathan Overlid 1, Vincent Suzara 1, Krystyna Konopka 1

Dep~rtment ~f Mi~robiology a~d 2Doctor of Dental Surgery Program, Arthur A. Dugoni School of

Denttstry, Umversuy of the Pacific, San Francisco, CA

INTRODUCTION: Current antiviral therapies against HIV -1 are unable to eradicate the
c?~·o~osomally integrated virus_es in the host chromosomes. Our goal is to target this hidden pool of
vu~s m _cells. ~egulatory protems produced by the virus to promote its replication will be used

agamst It to activate an engineered "s~icide gene." Specifically, this project will evaluate a genetic
elem~nt develo~~d from the TAR regiOn of the HIV Long Terminal Repeat (LTR) which also
cont~I~s recogmtwn sequenc~s _for host ti·anscription factors like NF-KB (see figure). Under latent
conditi?n~, the HIV -LTR exhibits only basal activity. However, in the presence of the viral
transcnpt10n factor Ta~, a_nd ~ossi~ly NF-KB (which may also bind to the TAR region via a stem
loop structure), transcnpt10n IS activated 100- to 1000- fold .

O~~EC!IVES: The go~l of th~s _study is to develop a Tat-only responsive promoter element,

ehm~natmg the non-.specific activit~ associated with the full length HIV-LTR promoter. This virus-

s~ecific p~omoter Will be used to dnve the expression of the thymidine kinase gene from Herpes

Simplex_ vuus (HSV -tk). T?e enzyme from this gene converts the prodrug ganciclovir into a toxic
metabolite. After constructiOn, the response element will be tested in cells.
.;

LTR

Luciferase

or

Th midine Kinase

METHODS: The TAR region of the
HIV-LTR promoter is derived from
the HIV proviral clone HXB-delta-Bgl,
using the polymerase chain reaction
(PCR). This PCR product is then
employed to drive expression of
luciferase or HSV -tk in cells which
have also been co-transfected with a
plasmid expressing Tat. Measurement
of luciferase levels in cells with or
without Tat, or ganciclovir-mediated
cytotoxicity, will allow us to evaluate
the effectiveness of the mutated TAR
promoter element.

possible Nf-KB binding site

5'

II

H':'P~THESIS: We_ ~ill te~t the hypothes.is that the novel consti·uct will drive the expression of
lucife_tase and tk specifically m Tat-expressmg cel~s, i.e., only in infected cells. The engineered
genetic ~onstruct IS expected to be delivered to patients using a lentiviral vector capable of
transducmg all cells that HIV normally infects, such as CD4+ T lymphocytes and macrophages.
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INTRODUCTION: Current treatments of oral cancer are unsatisfactory, and the five-year survival
rate has not improved over the last two decades. Gene therapy approaches involving viral vectors
are being investigated, but safety concerns with the use of viruses has dampened the enthusiasm for
their application in the clinic. Although viral vectors are efficient in gene delivery, im~une
responses against them are likely to inhibit repeat administrations. O~r long-term goal Is _t~ ~evelop
a gene therapy for the treatment of head and neck squamous cell carcmoma (HNSCC), utihzmg nonviral vectors to deliver therapeutic genes to early and established tumors.
OBJECTIVE: We have tested the hypothesis that delivery of suicide genes in lipid-DNA
complexes targeted to transferrin receptors in oral squamous cell carcinoma tumors, followed by
prodrugs converted to cytotoxic agents by the gene products, will decrease the tumor size.
METHODS: Plasmids expressing B-galactosidase (pCMV-SPORT-LacZ), the Herpes simplex
Virus thymidine kinase (pCMV.HSVtk) and bacterial cytosine deaminase (pCMV.CD) were
associated with transferrin (Tf) -complexed cationic DOTAP/cholesterolliposomes at different NIP
(+/-) charge ratios. ~-galactosidase gene expression was evaluated by using X-gal as a calorigenic
substrate or by immunohistochemistry. Murine oral squamous cell carcinoma tumors were
establish~d using SCCVII cells in immunocompetent, syngeneic C3H/HeOuJ mice by injection of
the cells to the anterior tongue. After 5 days, tumors were injected with 40 11g DNA alone or as Tflipoplexes, and the mice were treated daily with 50 mg/kg ganciclovir (for_tk) or_IOO mg/kg 5fluorocytosine (5 -FC) (for CD). The tumor size was measured everyday w1th cahpers. DNA
fragmentation as an index of apoptosis was detected by terminal deoxynucleotidyl transferase (TdT)mediated dUTP nick end labeling (TUNEL assay, Promega).
RESULTS: Transfection of SCCVII cells in culture was optimal at a+/- ratio of 3/2. Significant ~
galactosidase expression was observed in transfected tumors. The tui?or size was _re_duc_ed by 3- to
5-fold in tk-treated animals. A single lipoplex injection was as effective as 2 or 3 mJectwns.
Cytosine deaminase gene delivery was also highly effective in reducing tumor size. Tumor cell
death was due to apoptosis.
CONCLUSION: Lipoplexes targeted to the transferrin receptors can deliver sufficient copies of
suicide genes to sec tumor cells to effect highly significant tumor size reduction in experimental
animals.
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CRYPTIC CUTS OF AN ESCORT PROTEIN

NMR-CHARACTERIZATION OF THREE NEW QUINAMIDE DERIVATIVES

John Nguyen, Vincent Perez, Joan Lin-Cereghino and GeoffLin-Cereghino

Quy L Nguyen and Andreas H Franz

Department ofBiological Sciences, College of the Pacific, University of the Pacific, Stockton,
California, USA

Department of Chemistry, University of the Pacific, Stockton, California, USA

INTRODUCTION: The yeast Pichia pastoris is considered to be one of the premier systems for
heterologous protein expression. However, secretion and subsequent purification of recombinant
peptides may be problematic.

Three new derivatives of quinic lactone' (1) were prepared (2, 3, 4) as potential bioactive materials

O~JECTIVES: yYe attempt_ed to_use E. coli Maltose Binding Protein (MBP) as an "escort" protein

against the influenza virus. The arnino-glycosides for the preparation of 3 and 4 had been previously

to Improve secretiOn and punficatwn of other recombinant proteins from P. pastoris.

synthesized in our laboratory. 2 •3 The quinamide products were characterized by NMR-spectroscopy,

METHODS: To test this, we created a fusion between human protein FKBP-12 and MBP but
found_that the pr~tein :vas cut between FKBP-12 and MBP. With such proteolysis preven;ing
secretion and punficatwn, we used site-directed mutagenesis to delete amino acids from MBP an
IEGR region and poly-N region, which may be possible sites for proteolysis.
'

and it was shown that the unusual twist-boat conformation of the cyclohexane ring in all three

RESULTS: We~tem blot analysis indicated that proteolysis still occuned to a significant degree in
the mutant protems. However, deletion of these regions appeared to affect purification of these
proteins with amylose chromatography.

R.

compounds was the result of hydrogen-bonding and ring strain rather than the size of the substituent

H1'

CONCLUSION: MBP proteolysis is not amino acid specific but rather depends on its overall threedimensional shape.-j
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References:
1. Trost, B. M.; Romero, A. G. Journal of Organic Chemistry, 1986,51,2332-42
2. Chiu, T. K.; Sigillo, K.; Gross, P. H.; Franz, A. H. Synth. Commun. (in press), 2007, 37
3. Olmstead, L.; Bains, S.; Franz, A. H. unpublished results.
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OROFACIAL CLEFTS AND RFCl A80G POLYMORPHISM IN SANTIAGO DEL
ESTERO

COMPARATIVE STUDY OF COLORIMETRIC METHODS FOR ANALYSIS OF WATERSOLUBLE AND IMMOBILIZED PROTEINS AND PEPTIDES

2
2
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Nataliya M Samoshina and Vyacheslav V Samoshin
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Department of Chemistry, University of the Pacific, Stockton, California, USA

Department ofRestorative Dentistry, University ofthe Pac(fic, Arthur A. Dugoni School of
2
Dentist1y, San Francisco, California, USA, Department of Orthodontics, Universi~y of the Pacific,
Arthur A. Dugoni School ofDentistry, San Francisco, California, USA
The etiology of the nonsyndromic cleft lip and/or palate (NCLP) consists in interaction of
environmental and genetic factors. Our previous study from the Guatemala population (Costanzo et
~1, 2004) ~uggested that A~OG polymorphism of the reduced folate carrier 1 (RFC 1) gene, which is
mvolved m the transp01i of folate across the cell surface membrane, was associated with NCLP.
Specifically, the mutated G allele was found singnificantly more frequently in NCLP.
OBJECTIVES: The A80G polymorphism of the RFC1 gene was analyzed in sample ofNCLP and
unaffected controls fi·om Santiago del Estero, Argentina.

~E~HODS:_ Individuals affected with NCLP (n=90) and unaffected individuals (n=85) were
Identified dunng Rotaplast medical missions to Santiago del Estero. DNA was isolated fi-om dry
blood spots on filter paper. RFC I A80G genotypes were established by PCR amplification followed
by detection of single-nucleotide confom1ational polymorphism using polyacrylamide gel
electrophoresis.
·i

RESULTS: A significant difference (p=0.0298) was found in genotype distribution between cases
and controls. In cases, 16.7% of individuals had A80/A80 genotype, 26.6% had G80/G80 genotype,
and 56.7% were heterozygotes (A80/G80). Propotiions of genotypes in controls were 12.9%
A80/A80, 45.9% G80/G80, and 41.2% A80/G80. The A allele frequency was 0.450 for cases and
0.335 for controls, while the G allele frequency was 0.550 for cases and 0.665 for controls
(p=0.0370, Odds ratio= l.62; 95% Confidence limits: 1.027, 2.561).
CONCLUSION: A significantly higher proportion ofGG genotypes and G allele was found in
contr~ls. This i~ completely opposite to the results we have found in the Guatemala population. Thus,
v~:y likely, a dtf~erent spectmm of genetic factors fonning a genetic susceptibility to NCLP exists in
dtfferent populatiOns. Additional studies are in progress.
The fieldwork for this study was supported by Rotaplast Inti.

OBJECTIVES: Quantitative protein determination is a routine procedure for biochemistry,
medicine, pharmacology, and biology. However, this part is 'the weakest link' in many studies
related to isolation, purification, immobilization, and stabilization ofbiomaterials. Since 1951, when
Lowry et al. proposed a quantitative method for measurement of proteins, many modifications of
Lowry assay and other colorimetric protein determinations have been suggested. We are presenting
the results of our experimental comparison of three commonly used methods- the Lowry assay
(modified by Hartree), the Bradford assay, and the Smith (BCA) assay- with a variety of standards.
The main purpose of this study was to select an appropriate method for the quantitative
determination of both soluble and immobilized proteins by the same assay.
METHODS: The quantities of water-soluble and immobilized proteins and peptides have been
measured using Bradford, Smith (BCA) and Hartree assays in the presence of various substances
that are commonly used for isolation, pmification, stabilization, and immobilization of proteins.
RESULTS: A comparison of several chromogenic assays with the same sample population has
showed that only the Hartree assay is generally applicable to quantitative determination of various
peptides and proteins. Some of the studied interfering compounds (SDS, EDTA, Na3P04, Triton X100, sucrose, Brij-58, glycerol, urea, glutaraldehyde, NaN 3) caused either positive or negative
deviations of the results. For immobilized proteins, a good correlation was found between the results
of the Hartree and Smith assays, while the Bradford assay was shown to be inapplicable.
CONCLUSIONS:
1. There is no "gold standard" for all proteins. However, Hatiree assay proved to be the most
consistent in determination of the water-soluble short peptides, fragments of proteins, and proteins
themselves, with any of the used standards.
2. Smith (BCA) assay cannot use the same standard for detetmination ofboth sh01i peptides and
usual proteins. Bradford assay does not work for peptides at all.
3. Hartree assay is the least sensitive one towards the interfering compounds (however, glycerol and
urea should be sttictly avoided).
4. For detetmination of the immobilized (water-insoluble) proteins, we recommend the use of
Hartree assay with any of the standards, or Smith (BCA) assay with bovine albumin as a calibration
standard.

Presented at IADR/AADR/CADR 85th General Session in New Orleans, LA, March 2007
J DentRes 86(Spec Iss A): 1909, 2007 (www.dentalresearch.org).
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COMPARATIVE STUDY OF PROPERTIES, IMMOBILIZATION, AND APPLICATIONS
OF FUNGAL GLYCOSIDASES

COMPOSITE (COM) VERSUS GLASS-IONOMER (GIC) SEALANTS. A TWO-YEAR
PROSPECTIVE CLINICAL SPLIT-MOUTH STUDY

Nataliya M Samoshina and Vyacheslav V Samoshin
Department of Chemistry, University of the Pacific, Stockton, California, USA

O~JECTIV~S: Glycosidases are the enzymes responsible for hydrolysis and synthesis of di- and
ohgosac.cha?des. A lack or an excess of these enzymes in a human organism leads to various
~etabohc disorders and other diseases. Glycosidases are widely used in biotechnology, food
mdust~, and .pharmacology. We are presenting the propetiies of a/,8-galactosidases and other
glyc?~I~ases m crude and ~urified enzyme preparations from fungi Aspergillus oryzae and
Penzczllzum canescens. Thts study is focused on similarities between different strains of glycosidases.
METHODS: For. determination of kinetic parameters of all fungal glycosidases, we used synthetic
substrates- o,P-mtrophenyl-glycopyranosides, and for ,8-galactosidase- a native substrate lactose
as well. KM was estimated by Lin.eweaver-Burk plot, direct linear plot, and sometimes by Hanes- '
Woolf plot. T~e enzyme preparatiOns were immobilized on modified and non-modified porous silica
gel by adsorptiOn and/or covalent binding.
RESULTS AND CONCLUSIONS:
Compa~~tive study of enzymatic properties for native fungal glycosidases revealed some interesting
regulantles:
.The ratio of Michaelis constants (MCR) with two substrates (lactose and NPG) is
approximately constant for cetiain groups of enzymes. It equals 35 ± 3 and 10 ± 1.5 for the mould
and the yeast enzymes respectively. MCR may be interpreted as a relative substrate affinity.
[MCR = KM(lactose) I KM(NPG)]

This .proportion ~emains nearly the same for different mold (or yeast) p-galactosidases, though the
affimty to a part1cul~r sub~trate may vary essentially fi·om enzyme to enzyme. The constancy of
MCR may be a mamfestatwn of structural similarity of binding sites for these enzymes.
Noteworthy, KM for a mould ,8-galactosidase is always approximately two times greater than
KM for a-galactosidase from the same producer.
The values of pH-optima for both a- and ,8-series of glycosidases from Penicillium
c~n~sc~~s a~d Aspergillus oryzae increase in approximately same order, possibly indicating some
stmtlantles m the structure of active centers:
galactosidase < arabinofuranosidase ::; fucosidase < glucosidase.

Th~ enzyme preparation~ w.ere immobilized on modified and non-modified porous silica gel
by adsorptiOn and/or covalent bmdmg, and gave highly productive catalysts for the lactose
hydrolysis.
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Objective: To examine the two-year performance of COM and GIC sealants in children of
underserved regions in India. Sealants were placed under primitive conditions (no air nor water
syringe). For curing of COM sealant a battery operated light emitting diode (LED) curing unit was
used.
Methods: One operator placed a total of 196 sealants (98 COM, 98 GIC) in the first permanent
molars of 64 children. For COM sealants (Cleanpro™, 3M ESPE) the occlusal surfaces were
cleaned and etched (15 seconds with phosphoric acid 35%). The etchant was removed with moist
cotton pellets, dried with regular cotton pellets and followed by a sealant application (light cured for
40 seconds). For GIC sealants (Fuji VII, GC India) the occlusal surfaces were etched with
polyacrylic acid and dried like the COM sealants. The auto-cured GIC was applied followed by a
surface varnish to prevent moisture influence on the setting. Immediately and after two years the
same examiner assessed the modified Ryge criteria. Statistical analysis used the general association
nonparametric test of the Cochran-Mantel-Hiinszel Statistics (SAS 9.1 proc freq).
Results: For the categories condition of filling, marginal discoloration and Plaque Index there was a
clinically and statistically significant difference (p<0.001) between COM and GIC resulting in better
COM sealants. For the categories irregular margins and caries no significant difference was found.
Conclusion: More COM sealants survived during a two year period. The battery-driven LED curing
unit allows this material to be used in rural areas where electricity is not available. The caries
activity was not significant different between COM and GIC sealants. Even though the GIC sealants
were lost more often, the remnant GIC particles in the fissures may have protected the teeth from
decay.

We thank 3M ESPE for the LED curing unit and GC India as well as 3M ESPE for the materials. We
appreciate also greatly the supply of tooth brushes to the children from Colgate USA.
This study was presented at the annual IADR (International Association of Dental Research)
meeting in New Orleans in March 2007
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COMPARING THE EFFECTS OF DIFFERING CONSTRUCTS OF P23 ON THE GEL
SHIFT COMPLEX OF AHR, ARNT, AND DRE

EXPRESSION OF HUMAN SLPI PROTEIN, A PUTATIVE ORAL HIV INHIBITOR, IN THE
YEAST PICHIA PASTORIS

Annie H Shinn and William K Chan

Kirti Sohal 1, Caroyln Dam1, Nejat Diizgiine~ 2 , Joan Lin-Cereghino and Geoff Lin-Cereghino

Department ofPharmaceutics and Medicinal Chemistry, University of the Pacific, Thomas J. Long
School of Pharmacy and Health Sciences, Stockton, California, USA
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of Biological Sciences, College of the Pacific, Unive.rsity of the Pacific, Stoc~ton: .
California, USA, 2Department of Microbiology, Arthur A, Dug om School of Dentlstry, Umve1 s1ty of
the Pacific, San Francisco, California, USA

OBJECTIVES: P23 functions as a co-chaperone for hsp90 and is a known component of the aryl
hydrocarbon receptor (AhR) complex in the cytoplasm. The role of p23 is less clear in the nucleus.
Previous data in our laboratory showed that p23 restored the gel shift that was composed of AhR,
aryl hydrocarbon receptor nuclear translocator (Amt), and the dioxin response element (DRE). In
this study, we synthesized three different constructs of p23 to determine whether any of the
truncated proteins would affect the gel shift assay. This study would help us locate the region of the
p23 protein that may be involved in the binding to the AhR/Amt/DRE complex.

INTRODUCTION: Pichia pastoris is a methylotrophic yeast that is widely use~ for its ability to
express large quantities of heterologous proteins. P. pas~oris uses t~e a~cohol oxidase promoter,
AOXJ, an inducible promoter that allows for the productiOn of protems m the presence of methanol,
but not in the presence of glucose.

METHODS: The three different proteins ofp23 that were constructed were a full length (FL) p23
(consisting of 160 amino acids), a protein with 75 amino acids deleted from the C-tetminal end (p23CL175), and a protein with 50 amino acids deleted from the C-terminal end (p23-CL150). These
proteins were bound to glutathione-S-transferase (GST). Once the DNA strands were synthesized
via polymerase chain reaction (PCR), the DNA strands were cloned into a plasmid. The proteins
were then expressed by the bacteria strain BL21DE3. After the proteins were purified, the protein
constructs individually were added with AhR, Amt, 32 P-DRE, and the ligand, P-napthoflavone, for
the gel shift assay. The controls included were no ligand added and either GST, bovine serum
albumin (BSA), or.protein factors known to cause a gel shift in place of the p23 constructs.

METHODS: We created an expression vector with the SLPI gene under the control. of AOXl
promoter and inserted it into a P. pastoris strai.n to ex~ress high levels of SLP~ protem. The yeast
was grown under conditions that would allow It to optimally produce ~nd se~Iete larg~ amounts of
the recombinant peptide. We then attempted to purify the SLP-1 protem, which contamed the
polyhistidine tag, from Pichia pastoris extracellular medium.

RESULTS: The full length p23 and p23-CL150 restored the gel shift similarly. P23-CL175, on the
other hand, reduced the intensity of the band on the gel significantly compared to the other two
constructs. The difference between p23-CL175 and p23-CL150 are amino acids 86 to 109. All the
controls did not produce a gel shift.
CONCLUSIONS: These results suggest that amino acids 86-109 may be important in the binding
or activity of p23 on the AhR/Amt/DRE complex. This amino acid region is similar in different
homologues and may stabilize p23 in a conformation that helps it to bind to hsp90. We will further
investigate this data by examining whether hsp90 is involved and by pinpointing the amino acids
responsible by site-directed mutagenesis.

OBJECTIVES: Currently, we are working with P. pastoris to express, secr~te and i~olate.
functional human SLPI protein. This protein is normally found in human sahva and IS believed to
have anti-HIV properties.

RESULTS: Under small scale conditions, the purification, using a nickel. affinity spin column, was
successful. We then tried purifying a large quantity of the protein employmg two differe~t methods.
Our first method which involved using a nickel binding matrix, was difficult to use and I~olated
little recombinadt SLPI. However, the second large-scale method, utilizing a cobalt bindmg c~lumn,
was more successful and partially purified the heterologous protein from the extracellular medmm of
P. pastoris.
CONCLUSIONS: We will scale up our efforts to purify larger quantit~es of t.he re.co~binant protein
now that we have found a reliable method. Once the engineered SLPI IS obtamed m high amounts
with sufficient purity, it will be tested for biological activity.

This work was supported by a grant from the National Institute ofHealth (R01ES014050).
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ORGANOTYPIC CULTURE OF ORAL CANCER CELLS: PART II. TRANSDIFFERENTIATION AND ANALYSIS OF KERA TINOCYTE CELL LINES

DNA STRETCHED ACROSS A SURFACE TO GEOMETRIC REGULARITY AND
VISUALIZED UNDER TRANSMISSION ELECTRON MICROSCOPY

Vincent Suzara, Senait Gebremedhin and Nejat Diizgiine~

Vincent Suzara and Barbara Plowman

Department of Microbiology, Arthur A. Dugoni School of Dentistry, University of the Pacific, San
Francisco, California, USA

Department of Microbiology and 2Division of Research and Training, Arthur A. Dugoni School of
Dentistry, University of the Pacific, San Francisco, California, USA

We previously reported the conditions upon which oral cell lines can be made to form stratified
structures in vitro similar to normal tissue. This novel discovery strongly implied that cancerous
epithelial and keratinocyte cells can be made to undergo a form of trans-differentiation into
normal or senescent cells. The goals of the cunent study are (1) to determine the media conditions
under which the oral keratinocyte cell lines GMSM-K and H357 undergo this process; and (2) to
quantify the expression of cell surface markers which characterize the various stratified layers
characteristic of buccal and gingival tissue.
BACKGROUND: Mesenchymal-to-Epithelial Trans-Differentiation (MET) is the process by which
cells transform into slower growing and generally flatter cells, and is the fundamental mechanism by
which mature tissue develops from precursor cells. In vitro, cell lines derived from oral cancer
biopsies have many of the same traits as mesenchymal precursors.
RESULTS: In depleted nutrients, saccharide-based basement membranes, and increased 0 2 tension
- ~onditions characteristic of maturing tissue - both H357 (left pictures) and GMSM-K cells (right
pictures) appeared to convert from a more buccal-like to a more gingival-like state.

BACKGROUND: The efficacy of gene therapy devices is predicated on their ability to locate and
bind to their targets in the chromosome. Binding is highly dependent on the conformation of the
DNA (coiled, partially extended, or fully-stretched), which is itself determined by factors closely
related to polymer dynamics and polymer-to-surface biophysics. Solvation of the DNA, smface
tension, surface charge density and electrostatics (the behavior of DNA relative to itself, counterions,
nearby solvent molecules and surfaces- in bulk and under boundary value conditions), are the key
parameters that determine the geometric conformation of DNA.

1

2

1

GOAL: To be able to titrate the behavior of gene therapy devices as a function of the shape of their
targets, specifically that of triplex forming oligonucleotides (TFOs) binding to HIV DNA.
METHODS: Double-stranded DNA of 6000 base-pairs containing most of the HIV genome was
grafted the right side of transmission electron microscopy (TEM) grids. The other end was
electrostatically bonded to 50 nanometer size magnetic beads. The entire assembly was then
exposed to a weak magnetic field (pulled right-to-left), fixed, stained and visualized under TEM.

0

I•

ds-ONA T\

x
Q:.c;.~

CONTINUING STUDY: Monoclonal antibodies to oral markers Kl-K20 (below left and
middle) will be used to analyze the tissue-like structures formed by the keratinocytes and
tumorigenic epithelial cells (below right).
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INTERPRETATION: The left picture shows the TEM grid after stretching. The left half indicates
free magnetic beads and unbound DNA. The tight half shows a line of free beads that precipitated
along the backbone of fully-stretched DNA molecules. The boundary between the halves shows a
"line of beads" that is parallel to the TEM grid wall to the far right. Because this line of beads is not
only (1) fairly straight, but also (2) parallel to the wall, our preliminary conclusion is that all of the
6000 bp long molecules of HIV DNA were stretched from right-to-left in a uniform manner to their
common maximum length, as shown in the illustration.
FUTURE STUDY: Anti-HIV TFOs will be applied to the target DNA under different target
conformations, then visualized under TEM to correlate TFO binding with target shape.
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ESTROGEN MEDIA TED INTRACELLULAR CALCIDM INCREASE IN HUMAN
ENDOTHELIAL CELLS IS ESTROGEN RECEPTOR ALPHA DEPENDENT
1

Der Thor , GeoffLin-Cereghino2 and Roshanak Rahimian 1

D~partment
of Physiology and Pharmacology, Thomas J. Long School of Pharmacy and Health
2
Sczence, Department of Biological Sciences, University of the Pacific, Stockton, California, USA
1

INTRODUCTION: Nitric oxide (NO) plays a major role in cardiovascular smooth muscle
relaxation. NO is synthesis is dependent on L-arginine and endothelial nitric oxide synthase (eNOS).
eNOS activity and synthesis is enhanced in the presence of 17 ~-estradiol (E2). eNOS activity is
also dependent on other cofactors such as calcium. Our preliminary studies have shown that E2
2
regulation of Ca + homeostasis may play a role in enhancing NO production in endothelial cells.
OBJECTIVE: .To determine the role of estrogen receptors (ERs) in E2-mediated [Ca2+]i increase in
human endothelial cells (EA.hy926) using short inhibiting RNA (siRNA).
METHODS: PCR was used to determine the presence of ERa or ER~. PCR products were
analyzed using 0.8% agarose gel electrophoresis. siRNA (90 nmol, Santa Cruz) mediated ERa
knockdown was accomplished using Lipofectamine™ (Invitrogen). ERa mRNA expression was
analyzed w~th MyiQ real-time PC~ detection system (BioRad), and ERa protein expression was
analyzed with Western blots. Calcmm traces were obtained from Fura 2 acetoxymethyl ester
(Molecular Probes) loaded EA.hy926 cells on coverslips. Calcium measurements in the absence of
exrr:ac~llular calcium were performed with a spectrofluorometer (PTI) recording alternating
excitatiOn wavelengths of 340 nm and 380 nm and emission wavelength of 510 nm.
RESULTS: PCR showed that EA.hy926 cell line expresses ERa but not the ER~ isoform. ERa
specifi~ siRNA was able to knockdown ERa mRNA and protein expression by 82% and 85%,
respectively. In the absence of extracellular Ca2 +, inhibition of endoplasmic reticulum Ca2+_ATPase
with thapsigargin (TG, 1 jlM) caused a single Ca2+ transient response, indicating Ca2+ release from
the ~~lcium store. Cell~ subjected i~ siRNA-mediated ERa knockdown treated with E2 (1jlM, 24 h)
exhibited reduced TG-mduced Ca release compared to E2 treated negative control knockdown
cells. A subsequent increase in extracellular Ca2 + concentration led to a robust increase in the
2
intracellular Ca + concentration [Ca2+]i which was significantly reduced in E2 treated ERa
knockdown compared to E2 treated control cells.
CONCLU.SION: The present work indicated that ERa may contribute to E2-regulated Ca2 +
homeostasis and subsequently NO production in human endothelial cells.
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It is generally accepted that both genetic and environmental factors are involved in etiology of

nonsyndromic cleft lip and palate (NCLP). Genes that may be involved are called "candidate genes".
Studies of environmental factors revealed that especially important is mother's nutrition during
prenatal facial development.
OBJECTIVES: We studied MTHFR C677T, RFC1 A80G, MSX1 CA repeats, and mother's daily
dietary intake of 46 nutrients in cleft populations from 9 locations.
METHODS: Genotypes were established using PCR followed by PAGE (MTHFR, RFC1) and
sequencing (MSX 1) in 643 individuals with NCLP and 468 controls. Food Frequency Questiom:aire,
customized for local diet, was used in 212 case mothers. DietSys software was used for calculatiOn
of daily dietary intake of vitamins and nutrients.
RESULTS: The G allele frequency ofRFC1 A80G among cases was higher in all but one location,
however the difference from controls was not always statistically significant. Findings related to
MTHFR C677T polymorphism were similar. Varied results were obtained for MSX1 CA repeats. In
the majority of locations A4A4 genotype (homozygote for 9 CA repeats) was most common in both
cases and controls. The nutritional study showed a very low dietary intake of folate and zinc and
high content ofvitamin A in mothers' diet in all locations.
CONCLUSIONS: Our studies of genes and nutrients in NCLP populations suggest that a different
spectrum of genetic factors and also environmental factors, specifically those related to moth~t~s' diet
during pregnancy, exists in different populations. There are some nutrients that seem to be cnttcally
impmiant for normal development and we proposed to call them "cand~date nutrients". Based ?n o~r
and also studies clone by others these "candidate nuttients" are folate, zmc, and B6 when clefictent m
the diet, and vitamin A when in high daily intake.
This study was suppmied by Rotaplast International Inc.

This work has been supported by the National Heart, Lung, and Blood Institute (NHLBI) Grant
1R15HL071520-01.
Presented at IADR/AADR/CADR 85th General Session in New Orleans, LA, March 2007
J Dent Res 86(Spec Iss A): 2991,2007 (www.dentalresearch.org).
(http:/iiadr.confex.comiiadr/2007orleans/techprogramiabstract _93395.htm)
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REGULATION OF MICROTUBULE NUCLEATION AND CELL DIVISION IN FISSION
YEAST BY THE y-TUBULIN COMPLEX

JNNOV ATIONS IN NEUROPHARMACOLOGY
Jim Wang, Parto Khansari, Leanne Coyne, Ryoko Hirakawa, Jennifer C Harr and
Robert F Halliwell

Srinivas Venkatram
Department ofBiological Sciences, University of the Pacific, Stockton, California, USA
INTRODUCTION: Microtubules (MTs) in fission yeast are organized by three different
microtubule-organizing centers (MTOC): the interphase MTOCs (iMTOC) that organize
cytoplasmic microtubules, the spindle pole bodies (SPBs) that organize the mitotic spindle and astral
MTs an~ the equatorial MTOC (eMTOC) that organizes the post-anaphase array ofMTs. Using
proteomic approaches, I had earlier two proteins Mto 1p and Mto2p, which associate with the
gamma-tubulin complex (y-TuC), and are important for proper organization of all cytoplasmic MTs.
y-TuC is essential for proper nucleation ofMTs and cell division. More importantly, mutations
m they-TuC have been associated with centrosome amplification in cancer cells.

Department of Physiology and Pharmacology, Thomas J Long School ofPharmacy and Health
Sciences, University of the Pacific, Stockton, California, USA
The major aim of our lab is to understand how drugs affect receptors and alter brain function and
secondarily to identify novel targets for the development of new me~icines . We hav~ ~ow produced
a short movie desciibing some of our research projects and the techmques that we utilize.

!he

Electrophysiological and molecular biological techniques are the main ~ethods use.d in this lab to
investigate drug effects on nerve cell receptors. Receptors are the protem~ that mediate.
communication between nerves and are also the target of many therapeutic and recreatiOnal drugs.

OBJECTIVES: Using fission yeast as a model organism, my lab is attempting to understand the
funct~o? and regulation of they-TuC. For example, it is not clear how they-TuC is assembled and
how It IS targeted to the MTs? Answers to these questions and related studies might help in the
development of novel drugs that might affect MT function and prevent microbial growth.

There are several research projects currently running in the lab, including a study of how quinolone
antimicrobials and NSAIDs cause seizures in some patients. We are also studying the beneficial
effects of anti-inflammatory drugs in stroke, determining the pharmacological propeiiies of grape
extracts and studying the electrophysiological characteristics of nerve cells derived from stem cells.
Finally, there is also interest in the history of medicine and pharmacy.
This video will provide a unique insight into this active neurophatmacology laboratory.

METHODS: Standard genetic, molecular biological and biochemical methods were used to study
the functional regulation of the yeasty-TuC proteins. In addition, fluorescent microscopy was
performed was to localize GFP-tagged proteins in yeast.
.j

RESULTS: In this study, I show that Mto2p is a phosphoprotein whose phosphorylation status is
regulated ~uring cell divis~on. In addition, I have identified a candidate phosphatase that partially
reverses this phosphorylatiOn at the end of cell division. Mutational analyses are underway to
analy~e the effect of these phosphorylation events in vivo. In addition, I have performed structurefunchona~ analyses on the conserved protein, Mto1p, and identified important regions of the protein
that contnbutes to Mto 1p ' s localization and function. Finally, I show that Mto 1p binds MTs in vitro
and that this binding is specific.
CONCLUSION: The results presented here have uncovered regulatory mechanisms by which the
function of the y-TuC could be regulated across the eukaryotic cell cycle. Future studies are
underway to identify the role of Mto 1/2 in assembling and regulating they-TuC during the fission
yeast cell cycle.
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Recent lab publications:
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Development, 13:646-657.
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IS A -->G MUTATION ON NUCLEOTIDE 80 OF THE RFCJ GENE INVOLVED IN
ETIOLOGY OF CLEFT LIP AND PALATE IN ANTOFAGASTA, CHILE?
Lana Dalbah, Waleed Soliman, Andrea Delurgio, Mirek Tolar, Sheetal Patil, Maybelle Gomez and
Marie M Tolarova
Craniofacial Genetics Laboratory, Department of Orthodontics, University of the Pacific Arthur A.
Dugoni School ofDentistry, San Francisco, California, USA
INTRODUCTION: The etiology ofnonsyndromic cleft lip and palate (NCLP) is complex
involving genetic factors and environmental factors . The reduced folate canier 1 (RFC1) protein is
involved in transportation of folate across the cell surface membrane. The RFC1 gene has been
recently suggested as a candidate gene that may play an important role in etiology ofNCLP.
Previous research done by Costanzo in our laboratory showed a strong association of the RFC1
A80G polymorphism with NCLP in Guatemala. Lee (also in our laboratory) suggested that the G
allele in nucleotide 80 of the RFC1 gene could be involved in etiology ofNCLP in Valdivia, Chile.
OBJECTIVE: The purpose of our study was to find, whether a similar association ofRFCl A80G
polymorphism and NCLP exists in Chilean population in Antofagasta.
MATERIALS & METHODS: We investigated a sample of individuals affected with NCLP (n=97)
and a sample of unaffected individuals (n=79). Cases and controls were collected during Rotaplast
medical missions in Antofagasta, Chile, in 1999 and 2000. Detailed data was collected for each
individual. It consisted of physical and dental exams, demographic and nutritional questionnaires, as
well as digital photographs. From each individual (case or control), 5 mL ofblood was drawn,
spotted on filter paper, dried, and shipped to the Craniofacial Genetics Laboratory, University of the
Pacific Arthur A Dugoni School of Dentistry in San Francisco, for a molecular genetic study.
RESULTS: In our sample of93 patients affected with NCLP, a half were heterozygotes AG (n=46;
49.5%), followed by GG homozygotes (n=30; 32.2%). Subgroup of wild allele homozygotes AA
was the smallest (n=17; 18.3%). Only slightly different proportions of AA, AG, and GG genotypes
were observed in the sample of 107 control individuals, AG (n=51; 47.7%), GG (n=38; 35.5), AA
(n=18; 16.8%).
2
When disttibutions of genotypes AA, AG, and GG in cases and controls were compared using x
test, no significant difference was found.
CONCLUSION: When RFC1 A80G genotype distributions and A and G allele proportions were
compared between case and control samples, no significant difference was found .
ACKNOWLEDGEMENTS: The field work for this study was suppmied by funding from
Rotaplast International, Inc. The Department of Orthodontics generously supported this study and all
the Craniofacial Genetics Laboratory members helped in numerous stages of this project.
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POLYMORPHISMS OF THE MTHFR GENE IN MOTHERS OF CHILDREN AFFECTED
WITH CLEFT LIP AND PALATE
Basma Fallah, Andrea Delurgio, Midori Obara, Mirek Tolar, Tripti Pawar, Waleed Soliman,
Maybelle Gomez, Nicholas Bauter and Marie M Tolarova
Craniofacial Genetics Laboratory, Department of Orthodontics, University of the Pacific Arthur A.
Dugoni School ofDentistry, San Francisco, California, USA

INTRODUCTION: Orofacial clefts are the most common congenital anomalies of the orofacial
region. Approximately 1 out of every 500 - 700 newborns is affected with an orofacial cleft
worldwide. Identifying individuals who are at a higher risk of having a child affected with cleft lip
and palate is important for prevention, treatment planning, and education. Methylenetetrahydrofolate
Reductase (MTHFR) is one of the most important genes involved in a control of folate metabolism.
When its function is altered due to a mutation, a decreased utilization of folate slows down cell
multiplication in the early embryonic development and may lead to an orofacial cleft.
Polymorphisms of the MTHFR gene vary by ethnicity as weii as by location. Their roles in etiology
of orofacial clefts in Guatemala have not yet been studied.
MATERIAL AND METHODS: We studied 229 mothers of individuals affected with nonsyndromic cleft lip and palate (NCLP) and 70 control mothers of individuals with no congenital
anomalies and/or any history of birth defects. The variables studied were variants C677T and
Al298C of the MTHFR gene and distributions of their respective genotypes in cases and controls.
DNA was extracted from dry blood spots on a filter paper and analyzed for MTHFR gene
polymorphisms using PCR, PAGE, and sequencing.
'i

PRELIMINARY RESULTS: We observed the following distiibution ofMTHFR 677CT
genotypes in our sample of 229 case mothers: homozygotes for wild allele CC in 11 .3 %,
heterozygotes CT in 34.1 %, and homozygotes for mutated allele TT in 54.6%. More than a half of
our cases carried genotype TT, which is known to be responsible for compromising the metabolism
of folate by as much as 50%. In our sample of 56 controls, we observed only one individual with
CC genotype. The proportion ofCT heterozygotes was the highest (53.6%), followed by the TT
homozygotes (44.6%).
CONCLUSION: We found a high prevalence of mutated allele T among mothers in Guatemala.
There was a statistically significant difference in the distribution of CC, CT and TT genotypes
between cases and controls. A difference in the proportion of the C and T aiieles between cases and
controls was not significant. A statisticaiiy significant low proportion ofheterozygotes CT among
case mothers and a significant difference in TT homozygotes between cases and controls were found.
ACKNOWLEDGEMENTS: This work was supported by the Rotaplast International, Inc, and the
Department of Otihodontics, University of the Pacific Arthur A. Dugoni School of Dentistry.
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A GENEALOGICAL STUDY AND A RECURRENCE RISK OF OROFACIAL CLEFTS IN
GUATEMALAN POPULATION
Midori Obara, Jan Komura, Christine Phan, Tripti Pawar and Marie M Tolarova
. ,£ . l G
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IMPACT OF CONSANGUINEOUS MARRIAGES ON OCCURRENCE OF CLEFT LIP
AND PALATE ANOMALIES IN SOUTHERN INDIAN FAMILIES IN KARAIKAL, INDIA
Tripti Pawar, Waleed Soliman, Marcus Kai, Mirek Tolar, Sheetal Patil, Andrea Delurgio,
Nicholas Bauter and Marie M Tolarova

Craniofacial Genetics Laboratory, Department of Orthodontics, University of the Pacific Arthur A.
Dugoni School ofDentistry, San Francisco, California, USA
INTRODUCTION: Thirty five thousand children with orofacial clefts OFC are born every year in
India (Amrita Institute ofMedical Sciences in Cochin, India). In southern India, among the large
Hindu population, consanguineous marriages are common, especially uncle-niece marriages and 1st
cousin marriages. The highest rates of consanguineous marriages are associated with a low
socioeconomic status, illiteracy and rural residence and a significant association between clefting
and consanguinity has been shown. The polymorphic variants of genes involved in folate
metabolism are thought to be important factors in the etiology of nonsyndromic cleft lip and palate
(NCLP).
OBJECTIVE: Our study is divided into two categmies: (1) baseline study to establish distribution
ofMTHFR677 and RFC1 genotypes in cases and controls, (2) genealogical study to calculate the
coefficient of inbreeding in relation to the proband and to determine transmission of mutations
(consanguineous families vs. non-consanguineous families).
MATERIALS AND METHODS: The sample of cases comprised 141 individuals affected with
NCLP and the control sample consisted of 110 individuals who had no congenital craniofacial
anomaly and had presented to the Vinayaka Mission Medical College and Hospital in Karaikal, India,
dming the Rotaplast Medical Mission in 2004 & 2005 .
RESULTS: RFCl genotype distribution between the cases (12.8% (n= 18) were homozygous for the
wild type AA allele; 47.5% (n=67) were homozygotes GG for the mutated allele and controls
(17.2% (n=19) were homozygous for the AA wild type allele and 39.1% (n=43) were homozygotes
GG for the mutated allele) was found to be not statistically significant. MTHFR 677CT genotype
distribution among cases showed 82.2% (n=37) homozygous for the CC wild type genotype, while
only 2.2% (n= l) of the cases were homozygous for the TT mutation genotype. Preliminary
comparison ofRFCl A80G genotype distribution among probands from consanguineous and nonconsanguineous families showed that Three out of 4 probands from consanguineous families were
GG homozygotes for the mutated genotype, while only one proband from non-consanguineous
families was GG homozygote.
CONCLUSIONS: RFCl A80G polymorphism may not play a significant role in the etiology of
nonsyndromic CLIP in Karaikal, India. A possible negative association may exist for the MTHFR
677CT mutations in the etiology of nonsyndromic CLIP in Karaikal, India. Pro bands born out of
consanguineous unions showed a higher frequency ofRFCl A80G homozygotes compared to the
pro bands born out of non-consanguineous unions.
ACKNOWLEDGEMENTS: The field work for this study was supported by funding from
Rotaplast International, Inc. The Department of Orthodontics supported the laboratory part of this
study.
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B VITAMINS IN MATERNAL DIET AND OROFACIAL CLEFTS
3

Anita Aubuchon 1, Alison Louie 1, Terezie Mosby, Chrissie Lam and Marie M Tolarova

3

ofDental Surgery Program and 3 Craniofacial Genetics Laboratory at Department of
Orthodontics, University of the Pacific Arthur A. Dugoni School ofDentistry, San Francisco,
California, USA, 2St. Jude Children's Research Hospital, Memphis, Tennessee, USA
1Doctor

INTRODUCTION: The B group vitamins have important roles in fundamental metabolic pathways
of the living organism. Common congenital anomalies that include oro facial clefts - the most
common birth defects of the oro facial region - are caused by a combination of genetic and
environmental factors that include maternal nutrition.
OBJECTIVES: To evaluate contents ofB-group vitamins in the diet of mothers who had a child
affected with orofacial cleft (OFC).
METHODS: Our sample consisted of 83 mothers who had a child affected with OFC. Data was
collected during personal interviews with mothers who brought their children for surgery in the
public hospital in Maracaibo, Venezuela, in March 2000. The Food Frequency Questionnaire FFQ),
customized for the local diet, was used as an interview instrument and DietSys software was used for
calculation of daily dietary intakes of vitamins and nutrients. These results were compared with
Dietary Reference Intakes (DRI).
RESULTS: The mothers' mean caloric intake was 1652.6 (SD= 579.8). It represented 75.1% of the
DRI for women and 66.1% of the DRI for pregnant women. The mean daily intake of thiamine (B 1)
was 1.07 mg (SD= 0.42; 97.2% of the DRI, 76.4% of the DRI for pregnancy) with the majority of
mothers having 0.9 - 1.0 mg thiamine per day. Daily intake of riboflavin (B2), Niacin (B3), and
pyridoxine (B6) was higher or close to DRI. The lowest daily intake was found for folate (B9).
The mean daily intake was 201.4 )lg (SD=93 .3; 50.3% of the DRI, 33 .6% of the DRI for pregnancy)
with the majority of mothers having 150 - 299 )lg folate per day.
CONCLUSION: This nutritional pilot study showed a very low daily dietary intake of folate by
Maracaibo mothers who had a child with OFC. The mean daily intakes ofBl and B3 vitamins did
not differ from DRI, the mean daily intakes of vitamins B2 and B6 were found higher than DRI.
ACKNOWLEDGMENT: Rotaplast International, Inc. supported the fieldwork for this study.

This study was presented as a poster presentation at the 64 111 Annual Meeting of the American Cleft
Palate-Craniofacial Association, Broomfield, Colorado, April 23-28, 2007
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GENEALOGICAL STUDY OF 29 FAMILIES WITH VANDERWOUDE SYNDROME
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DOES A HIGH MATERNAL CONSUMPTION OF VITAMIN A REPRESENT A RISK FOR
CLEFT LIP AND PALATE IN A BABY? A PILOT STUDY ON NUTRITION OF
MOTHERS IN GUATEMALA
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INTRODUCTION: Vitamin A family of fat-soluble natural compounds plays an important role in
vision, bone growth, reproduction, regulation of the immune system, cell division, and cell
differentiation. A pioneer study published by Rothman (1995) surveyed 22,748 women. It was
repmied that a daily consumption of over I 0,000 IU of vitamin A caused birth defects in 1 of every
57 births. The damaging effect occurred before the 7th week of pregnancy. It was found that
women taking more than 10,000 IUs ofvitamin A had a doubled risk for a baby with a
nonsyndromic cleft lip and/or palate (NCL/P). Hypervitaminosis A may occur when excess amounts
of vitamin supplements are taken or due to a large consumption of liver. Although no exact values
are known for Guatemala, it is estimated that birth prevalence of cleft lip and palate anomalies is
higher than average incidence of 1 in 500-700 live births known for developing countries. A high
consumption of liver is common in South and Central America.
OBJECTIVES: To determine a daily intake of vitamin A in a diet of women who delivered a child
affected with cleft lip and palate (CLP) in Guatemala.
MATERIAL AND METHODS: Seventy mothers of children with cleft lip and palate were
interviewed during the Rotaplast cleft medical mission in Guatemala in 2004 using our Food
Frequency Questionnaire (FFQ). Infmmation was coded and daily dietary intakes of nutiients were
calculated using DietSys software. Individual values were entered in FoxPro database and
statistically analyzed using Excel analysis tool pack.
RESULTS: Out of70 interviewed mothers, 9 mothers were excluded from the study, because their
daily caloric intake was either lower than 500 or higher than 3500 calories, and 5 mothers were
excluded, because a syndromic orofacial cleft was diagnosed in their child. Thus, 56 mothers formed
our clean sample. The mean daily intake of vitamin A was 6744.7 IU (SD = 3748.4) that represents
168.6% of the Recomended Daily Allowance (RDA). A daily consumption higher than 1O,OOOIU
was found in 19.6% of mothers. When subgroups classified according to the child's cleft diagnosis
were evaluated, the significantly higher mean value of daily vitamin A intake was observed in a
subgt·oup of mothers with a cleft -palate child than in a subgt·oup of mothers with a child affected
with cleft lip with our without cleft palate (p=0.05).
CONCLUSION: Observation of a high content of vitamin A in a diet of mothers who had a child
with NCL/P is an impmiant and alerting finding that definitely needs a further detailed study. A
comparison with values of control mothers will be needed, in order to answer a question whether a
matemal high daily dietary intake of vitamin A participates in etiology ofNCL/P in Guatemala.
ACKNOWLEDGEMENT: Rotaplast Intemational, Inc. supported the fieldwork for this study.
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INFLUENCE OF ESTROGEN AND PROGESTERONE ON SUBMANDIBULAR BLOOD
FLOW
1

NUTRITIONAL PROFILE OF MOTHERS OF CHILDREN AFFECTED WITH
OROFACIAL CLEFT

1
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INTRODUCTION: We recently reported gender differences in parasympathetic vasodilatation in
the rat submandibular gland (SMG). Sex hormones, particularly estrogen, affect the synthesis and
release of endothelium-derived vasodilators (NO, prostacyclin and EDHF), as well as
vasoconstrictors such as PgH2 and endothelin.
OBJECTIVES: The purpose of this study was to determine whether estrogen and progesterone
influence parasympathetic vasodilatation in the rat SMG.
METHODS: Female Sprague-Dawley rats (total n=24) were divided into four groups: 1) shamsurgery (SHAM), 2) ovariectomized (OVX), (3) ovariectomized+ 17 beta-estradiol (subcutaneously
implanted 0.5 mg pellet, OVX+E2) and (4) ovariectomized+ I7 beta-estradiol and progesterone (0.5
mg and IS mg pellets, OVX+E2+PG). Responses to parasympathetic stimulation (1-IO Hz) were
measured using laser-Doppler flowmetry before and after inhibition of cyclooxygenase
(indomethacin) and NO synthase (L-NAME).
RESULTS: Blood flow responses were positively correlated with stimulation frequency. However,
vasodilatation was reduced at I Hz and 2Hz (p<0.005) and marginally lower at 5Hz (p<0.06) in
OVX rats as compared with SHAM animals (p<0.005). Vasodilatory responses in OVX+E2 rats
were indistinguishable from those in SHAM animals. In contrast, parasympathetic vasodilatation in
OVX+E2+PG rats was greater at both 5Hz and 10Hz when compared with SHAM animals
(p<0.02). Indomethacin had no apparent effect on vasodilatation in SHAM and OVX+E2 rats,
whereas the vasodilatory responses at all frequencies were increased in OVX (p<0.02) and decreased
in OVX+E2+PG (p<O.OI) groups as compared to the SHAM animals. The addition ofL-NAME
partially reduced indomethacin-resistant vasodilatation in all groups, but its effects were greatest in
OVX+E2+PG rats.
CONCLUSIONS: We conclude that E2 influences vasodilatation in the rat SMG by altering the
relative balance between endothelium-derived vasodilators and vasoconsttictors. In addition,
sustained elevations in PG and E2 appear to down-regulate the synthesis and release ofEDHF.
Supported by a grant from NIDCR (RI5 DEOI6586).
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INTRODUCTION: Orofacial clefts are the most common congenital anomalies of the craniofacial
complex, occurring in 1 out of every 550-700 births worldwide. The etiology of oro~acial clefts
includes both genetic and environmental factors, including maternal nutrition, folate mtake and
genetic mutations of folate metabolism as strong contributory factors to oro facial clefting.
OBJECTIVES: We examined the nutritional profiles of mothers of children with orofacial clefts in
Barquisimeto, Venezuela, and compared them to the Dietary Reference Intakes (DRI).
METHODS: The sample consisted of 58 mothers of children with orofacial clefts. Interviews were
conducted in Spanish with each mother using a General Genetic Questionnaire (GGC) and a Food
Frequency Questionnaire (FFQ) to collect demographic and nutritiona.l data. Data from the FFQ
were analyzed with DietSys nuttition software and compared to the D1etary Reference Intakes (DRI)
published by the Food and Nutrition Board of the Institute of Medicine.
RESULTS: The mothers' mean caloric intake was I604.66 (SD = 794.67), with the majority
between I251 and 1500 calories (17.20%). This mean caloric intake is 72.90% ofDRI for women
and 64.20% of DRI for pregnancy. The mean daily folate intake was low at I90.5 f.lg (SD = I 0 1.2,
32% ofDRI for pregnancy), with the maj01ity being between I 00 and 200 f.lg (49%). Only 2
mothers (3.45%) consumed the folate DRI for women, and none consumed the folate DRI for ·
pregnant women. Compared to DRI, the mother~ also showed .low daily inta~es ?fvit~min ~ (5~ %),
calcium (74%), iron (40%), magnesium (64%), zmc (89%), retmol (45%), th1amm (77Yo), v1tamm
B6 (74%), vitamin C (92%), and dietary fiber (38%).
High daily intake was observed for vitamin A (165% DRI), proteins (II6% DRI), carbohydrates
(I03%), phosphorus (I60%), sodium (2IO%), and riboflavin (104%), when compared to the DRI for
pregnant women.
CONCLUSION: Insufficient dietary folate intake appears to be the most imp01iant finding in the
Barquisimeto study population. It has been shown that deficiency of fol.ate itself is associated with
etiology of congenital anomalies, such as neural tube defects and orofac1al c.lefts. Even. stronger
association was found when folate insufficiency was combined with a genetically predisposed
mother and/or embryo. The dietary folate insufficiency can be improved by dietary changes ~nd by
using folic acid supplements. Although more data may be needed to confirm our p:esent findm~s,
these results can already be used to target the mothers at the highest risk for cleft hp and palate m
their children for prevention.
ACKNOWLEDGEMENT: Rotaplast International, Inc. supported the fieldwork for this study.
Presented at the CDA Spring Scientific Session, Anaheim, CA, April 2006
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MSXJ CA -REPEATPOLYMORPHISM IN ETIOLOGY OF CLEFT LIP AND PALATE
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LIPOSOMES INHIBIT UPTAKE OF BITTER TASTANTS INTO CULTURED
EPITHELIAL CELLS

INTRODUCTION: Nonsyndromic cleft lip and palate (NCLP) belongs to the most common
congenital anomalies. The etiology ofNCLP is multifactorial. It involves interactions between
genetic and environmental factors. It has been hypothesized that certain candidate genes (TGF A,
TGFB3, MTHFR, RFC1, MSX1 , IRF6, PVRL1) may be involved in cellular signaling pathways or
metabolic pathways important for development of the craniofacial complex. Mutations in these
susceptibility candidate genes may predispose an individual to orofacial clefting. The MSX1 gene is
coding for a transcription factor expressed in embryonic tissues at the initial stages of tooth
development, including dental papilla and dental follicle. It promotes growth of oromaxillofacial
embryonal tissues and inhibits differentiation. MSX1 mutations may cause an insufficient growth of
the distal facial processes and lead to a cleft of the primary or secondary palate.
OBJECTIVES: The goal of our study was to analyze an association ofNCLP with occunence of
the MSX1 CA-repeat polymorphism in three locations: Antofagasta, Chile; La Oroya, Peru; and
Cebu City, Philippines. We also examined from which parent the polymorphism was inherited by a
patient with orofacial cleft. For this purpose, we analyzed case-parent triads.
MATERIAL AND METHODS: DNA was isolated from dry blood spots on filter paper.
Genotyping of the MSX1 gene with respect to four CA-repeat alleles was performed by means of
PCR amplification and sequencing of amplified fragments (ABI 3730, CA). The tandem CA repeats
start at the nucleotide 2450 of the MSX1 gene, located on chromosome 4. Allele 1 contains 12 CA
repeats, allele 2 contains 11 CA repeats, allele 3 contains 10 CA repeats, and allele 4 contains 9 CA
repeats.
RESULTS: We found that practically all patients (with exception of one case) affected with
nonsyndromic cleft lip and palate, regardless of different locations and ethnicities, were either
homozygotes or heterozygotes for the A4 allele. When we looked at parents of these children, we
observed the strongest contribution of the A4 allele from mothers in the La Oroya sub sample, where
contribution of fathers was much smaller. In Antofagasta and Cebu City sub samples, the father's
contribution of the A4 allele to the child's genotype was slightly higher than the mother' s
contribution.
CONCLUSION: Results of this pilot study are in agreement with previous studies suggesting that
the MSX1 CA-repeat polymorphism (allele 9) is involved in the etiology ofNCLP.
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OBJECTIVES: We tested the hypothesis that liposomes could scavenge amphipat~c bl\tter tastants,
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CONCLUSIONS: Liposomes were more effective than BMI-~0 in_inhibiting the u~ta~e of bitter
tastants by cells. Therefore, liposomes could be used to minimize bitter tastant upta e Y taste
receptor cells.
Supportedb y th e US -Israel BARD Fund an AADR Student Research Fellowship and Research Pilot
Project Grant Activity 044.
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MURINE SURVIVIN PROMOTER-DRIVEN GENE EXPRESSION IN CANCER AND
NON-TUMOR CELLS

TARGETING GENE TRANSFER VECTORS TO ORAL SQUAMOUS CELL CARCINOMA
CELLS
Ashley Streeter 1, Nate Overlid2 , Krystyna Konopka and Nejat Duzgiine~
2

~University of the Pacific, Arthur A. Dugoni School ofDentistry, San Francisco,

California, USA,

Roswell Park Cancer Institute, Buffalo, New York, USA
OBJECTIVES: Survivin, a novel member of the inhibitor of apoptosis protein family, is overexpressed i!l oral squamous cell carcinoma (OSCC). We have hypothesized that this propetty may be
exploited for the expression of therapeutic genes specifically in oral cancer cells. We examined the
activity of reporter gene, luciferase, expressed from plasmids encoding the enzyme under the control
of either the cytomegalovirus promoter (pCMV.Luc), or the murine (pSRVN.Luc-1342 and
pSRVN.Luc-194) or the human (pSRVN.Luc-1430) survivin promoter, in tumor and non-tumor
cells.
METHODS: Murine squamous cell carcinoma SCCVII cells, NIH-3T3 murine fibroblasts, and
murine mammary gland NMuMG cells were transfected with a novel polycationic liposome,
Metafectene PRO at a ratio of 21. t1 :1 11g DNA. Transfection efficacy was evaluated by measuring
luciferase activity, using the Luciferase Assay System and a Turner Designs TD-20/20 luminometer.
The data were expressed as relative light unites (RLU) per ml of cell lysate or per mg of protein.
RESULTS: All three cell lines displayed significant luciferase activity when transfected with
pCMV.Luc. The expression ofluciferase under the control of the murine and human survivin
promoters was muG,h lower than that obtained with the CMV promoter. In SCCVII cells, luciferase
activities expressed under the murine pSRVN.Luc-1342 and pSRVN.Luc-194 promoters were
~3600-fold and ~7800-fold less than that obtained with pCMV.Luc. Gene expression from the
survivin promoters in SCCVII cells was not significantly different than in NIH-3T3 cells.
CONCLUSIONS: Gene expression from the murine and human survivin promoters in SCCVII
cancer cells and non-tumor murine cells is much lower than that from the CMV promoter. The
results indicate that survivin promoters do not significantly enhance gene expression in murine
cancer cells vs. normal cells.
This work was supported by Research Pilot Project Award 03-Activity 042 from the University of
the Pacific, Arthur A. Dugoni School of Dentistry (K. Konopka).
Presented at the 85th General Session of the International Association for Dental Research and 36rd
Annual Meeting of the American Association for Dental Research, March 21-24, 2007, New
Orleans, LA. I. Dent. Res. Vol. 86 (Special issue A) Abstract No. 2394, Seq. #240.
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INTRODUCTION: Head and neck cancer affects nearly 50,000 new patients each year in the
United States and more than 500,000 worldwide, and causes approximately 11,000 deaths in the U.S.
Of those patients who are positively diagnosed with head and neck sq~amous cell carci_noma_ (~SC),
52% have a mean survival time of only five years. Despite recent medtcal advances, th1s statistic has
not changed by an appreciable amount for the past twenty years. Chemotherap~ and radiation of the
head and neck presents many side-effects such as jaw pain, mouth sores and s_ahvary gla~d
.
disfunction. Gene therapy approaches may be able to target cancer cells specifically, while spanng
normal cells, and may prove useful in the treatment of oral sse.
OBJECTIVES: SCC cells overexpress the receptor for Epidermal Growth Factor (EGF) on their
surface. The specific aim of this project was to test the hypothesis that gene delivery vectors could
be targeted specifically to EGF receptors on tumor cells.
METHODS: Murine SCC VII and non-tumor-derived NIH-3T3 cells, and human KB epidermoid
carcinoma and non-tumor GMSM-K oral keratinocytes were seeded in 48-well culture plates, and
used at about 80% confluence 24 h later. The pCMV.Luc plasmid expressing luciferase was
complexed with cationic liposomes (DOT AP:cholesterol; 1: ~) with or w~thout recombinant
epidermal growth factor, forming "lipoplexes," which were mcubated w1th the ~e}ls for 4 h and then
removed. Luciferase activity was determined after 48 h, using the Promega Luclferase Assay System.
RESULTS: In KB cells, complexation of 5 11g EGF with lipoplexes increased luciferase activity
from 5,000±1700 to 71 ,000±4,800 relative light units (RLU)/ml, a 14-fold increase, while In
GMSM-K cells the increase was only 3-fold. In SCCVII cells, luciferase expression increased from
6,500±1,800 RLU/ml for controls to 718,000±80,000 RLU/ml with E~F-lipoplexes, a 109-fold
increase. In NIH-3T3 cells gene expression increased by only 7-fold w1th EGF, and was much lower
than that in SCCVII cells. The gene expression ratio SCC VII/NIH-3T3 was 115.
CONCLUSIONS: The use ofEGF-lipoplexes facilitated greater transfer of reporter genes to cancer
cells. This differential expression is likely to be useful in "suicide" gene therapy of oral SCC.
Supported by a Research Pilot Project Award 03-Activity 041 from the Arthur A. Dugoni School of
Dentistry to A. Streeter.
Presented at the 85th General Session of the International Association for Dental Research and 36rd
Annual Meeting of the American Association for Dental Research, March 21-24, 2007, New Orleans,
LA. J. Dent. Res. Vol. 86 (Special issue A) Abstract No. 2586, Seq. No. 270.
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IS LOW DIETARY INTAKE OF ZINC INVOLVED IN ETIOLOGY OF CLEFT LIP AND
PALATE?
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INTRODUCTION: It is generally accepted that both genetic and environmental factors contribute
to etiology of common birth defects. Findings from animal experiments suggest a link between a
poor matemal zinc status and increased risk of oral clefts in offspring. Importantly, a recent study in
Philippines showed a significantly lower mean plasma zinc concentration in mothers of children
with nonsyndromic cleft lip and palate (CLIP) than in control mothers.
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OBJECTIVES: To analyze nutritional profiles of mothers of children affected with CLIP (cases)
and to compare them with controls (mothers of healthy children) focusing on a daily intake of
minerals and trace elements.
MATERIAL AND METHODS: A detailed nutritional survey of case and control mothers was
conducted during Rotaplast medical mission to La Oroya in 2005. The sample of cases was formed
by 101 mothers of children with CLIP and the control sample consisted of 48 mothers with no family
history of CLIP. During an interview conducted in Spanish, the Food Frequency Questionnaire
(FFQ) was used for recording of a daily consumption of meals and drinks. The information from this
survey was put into the DietSys program and daily intakes of nutrients were calculated. Analyses of
five minerals (calcium, phosphorus, potassium, sodium, magnesium) and of two trace elements (zinc
and iron) are included in this study.
RESULTS: The mean values of zinc daily intakes were found significantly lower (p=0.008) in case
mothers (8.7±3.7ug) than in control mothers (10.5±4.9). The DRI for women (8 ug) was reached in
both groups, but intake of case mothers was below DRI for pregnant women ( 11 ug). When a zinc
daily intake from animal products was analyzed, a highly significant difference between cases and
controls (p<O.OOOI) was found. Both values were deeply below DRI (cases 4.6±2.8 ug, controls
6.7±3. 7 ug, DRI 8 ug for women and 11 ug for pregnancy). The mean values of iron daily intakes
were lower than DRI in both groups. The mean values of daily intake of calcium were low in both
cases when compared to DRI. A significant difference was found between case and control mothers
(p=0.003). Also the mean daily intake of magnesium was found significantly lower in cases than in
controls (p=0.006). Controls did not differ from DRI.
CONCLUSION: We found a statistically significant difference in the mean daily intake of zinc
between cases and controls, especially when intake of zinc from animal products was analyzed.
Similar significant differences in the mean daily intakes of cases and controls were also found for
other minerals and trace elements (calcium, magnesium, and iron). Our results suggest that there
may exist an association between matemal intakes of minerals and trace elements and CLIP.
However, still more data and detailed analyses are necessary to confinn these findings .
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INTRODUCTION: Mineral Trioxide Aggregate (MTA) is a relatively new dental material that has
been used with success in repairs of endodontic perforations and primary tooth pulpotomies. The
University of the Pacific Dental Clinic also uses MT A for direct pulp caps when small, carious
exposures occur. Although this is common practice, and research shows that dentin bridging forms
in mechanically exposed pulps treated with MTA, there are no studies in the literature that address
carious exposures in adult permanent teeth.
OBJECTIVES: This study is designed to monitor the pulp vitality of the teeth treated with MTA
pulp caps at the dental school. We wish to find out under which circumstances this procedure is
more likely to succeed versus those in which it is likely to fail.
METHODS: Dental students have performed pulp caps on patients according to protocols set by
Pacific's Endodontics department. This study follows up on the pulpal status of the treated teeth at a
minimum of one year after the procedure. Researchers collect information about the teeth by taking
periapical radiographs, performing pulp tests (electric and cold), and interviewing the patients.
Researchers ask whether the teeth have been symptomatic, received root canals, or been extracted.
RESULTS: Data has been collected on twenty-nine patients. Of those, eleven teeth have tested
vital, two have tested non-vital, one has been extracted for restorative purposes, fifteen have
received root canals (eight due to pain and three because restorations were made). Four out of the
five teeth that had pre-operative sensitivity or pain have subsequently undergone root canal
treatment. The single large exposure, five of the nine moderate size exposures, and eight of the
sixteen minimal exposures have either received root canals or tested non-vital.
CONCLUSION: Preliminary data have given rise to several trends. If the patient experiences pain
prior to the pulp cap procedure, he or she is more likely to require a root canal. There appears to be
some correlation that larger exposures are also more likely to need root canals. Although only about
half of the reported patients have had successful pulp caps, we expect the ratio to improve as we
collect data from more subjects. We presume this because patients who have post-operative pain
will likely seek treatment sooner than our one year recall. With more data points to come, we should
be better able to determine the overall success and favorable circumstances for MT A pulp caps.
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TARGETING GENE DELIVERY VECTORS TO ORAL SQUAMOUS CELL CARCINOMA
CELLS VIA THE FOLATE RECEPTOR
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INRODUCTION: Each year in the United States, about 29,000 people learn they have cancer of
the oral cavity or the oropharynx. The life-expectancy for patients with oral cancer is approximately
five years. Gene therapy approaches may be able to target "suicide genes" to cancer cells while
sparing normal cells, and may be useful in the treatment of recurrent disease, as well as tissues
surrounding the resected tumors. The minimal constitutive expression of the folate receptor in
normal tissues and its over-expression in many types of cancer render it a promising target for
tumor-specific gene delivery.
OBJECTIVES: We tested the hypothesis that inclusion of folate-conjugated lipids in cationic lipidDNA complexes ("lipoplexes") used as non-viral vectors will enhance gene delivery to oral
squamous cell carcinoma cells compared to non-targeted lipoplexes.
METHODS: Folate-poly( ethylene glycol)(PEG)-conjugated lipids or control PEG-lipids were
included in cationic liposomes composed ofDOTAP/cholesterol (1: 1) at concentrations ranging
from 1 mol% to 0.1 mol%. A plasmid containing a luciferase reporter gene (pCMV.luc) was
complexed with the
liposomes to form "lipoplexes". The lipoplexes were incubated with the human
•$
oral epidennoid carcinoma cell line KB and nontumor-derived GMSM-K oral epithelial cells, and
the murine SCCVII (oral squamous cell carcinoma) and the non-tumorigenic NIH-3T3 embryonic
fibroblasts for 4 h. The cells were washed and incubated for an additional 48 h and luciferase
activity in celllysates was then measured using a Promega kit. To assess the level of folate receptor
expression on cells the folate-PEG- and PEG-lipid-containing liposomes were labeled with a
fluorescent lipid, Rhodamine-PE, and binding of these liposomes to each ofthe cell lines was
observed by fluorescence microscopy.
RESULTS: Fluorescently labeled Folate-PEG-lipid containing liposomes bound at a higher level to
cancer cells than to nmmal human and murine cells, indicating the presence of folate receptors on
the cancer cells. Folate-PEG-lipid lipoplexes resulted in a 5-6 fold increase in gene delivery over
non-targeted control mPEG-lipid lipoplexes in both human and murine tumor cells, when used at a
0.2 mol% concentration. Non-tumor cells showed no significant increase with folate over control
PEG. However, the PEG-lipid itself was inhibitory to transfection when used at concentrations over
0.1 mol%, compared to plain DOTAP/cholesterolliposomes.
CONCLUSION: The increase in transfection activity with the use of folate-conjugated lipids shows
that folate receptors may be a significant target for future gene therapy applications.EFFECTS OF
NUTRITIONAL SUPPLEMENTATION ON PERIODONTAL PARAMETERS AND CREACTIVE PROTEIN

GENETIC STUDY OF CONGENITALLY MISSING TEETH

Kelly R. Heetland 1, Shawna Heetland2 and Marie M. Tolarova3
Doctor ofDental Surgery Program, 2 Graduate Program in Orthodontics and 3 Craniofacial
Genetics Laboratory, Department of Orthodontics, University of the Pacific, Arthur A. Dugoni
School ofDentistry, San Francisco, CA
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OBJECTIVES: The purpose of this study is to explore occurrence of congenitally missing teeth
among dental students and obtain information about family history that will form the background
data for evaluation ofheritability and recurrence risk.
METHODS: The sample consists of 297 probands (185 males, 112 females), first and second year
DDS & IDS dental students from the University of the Pacific Arthur A. School of Dentistry. Two
forms of data collection were used: (1) A structured questionnaire and (2) a family pedigree drawn
by students for recording occurrence of congenitally missing teeth and diastema in the first, second,
and third generation relatives.
RESULTS: Nearly twenty percent of all students examined reported one or more missing teeth
(probands: 59/297; 19.9%). The most common quantity of missing teeth was two (42.4%) and nearly
one third (32.1 %) were missing three or more. There was virtually no difference in frequency of
missing teeth between genders (20. 7% of males and 20.8% of females) . Third molars were the most
common type of tooth missing and were reported in 83% of students with missing teeth, while 17%
of students were missing other teeth. Maxillary lateral incisors were the second most common
missing tooth type, which occurred in 6.7% ofprobands, followed by second premolars (3.4%). Five
probands (8.4%) were missing two different types of teeth. It was much more likely to be missing
teeth from both arches (42.4%) than either the upper or the lower arch. It was seven times more
likely to be missing teeth from both the right and left side (72.9%) than solely from the left (1 0.2%)
or right side (6.8%). The role of heredity in missing teeth seems to be very interesting. A genetic
component is a likely etiological factor. Nearly seventeen percent (16.9%) ofprobands with missing
teeth had a first-degree relative also missing a tooth, 8.5% had a second-degree relative missing a
tooth, 44.1% had both. No family history was indicated in 27.1% of pro bands.
CONCLUSIONS: Teeth and teeth-bearing bones evolve together. Homo sapiens have developed a
tendency toward a shortened maxillomandibular skeleton compared to ancestors. A reduction in
tooth number is concomitant with a reduction in a size of the jaws. It has been suggested that one
incisor, one canine, one premolar, and two molars per quadrant will be the dental profile of a future
man.

Recently, a number of genes and gene products were discovered that control communications
between and within the cells involved in tooth formation. These gene products either affect gene
expression or function as extracellular messengers. With the advances made by the human genome
project, familial tooth agenesis region was localized on chromosome 4p. It was found that mutations
in two regulatory genes, MSX -1 and PAX9, caused oligodontia.
We are planning to continue this study with analysis ofMSX1 and PAX9 genes in our sample.
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A MYSTERY GENE? VARIABILITY OF REDUCED FOLATE CARRIER 1 GENE
POLYMORPHISM IN OROFACIAL CLEFT POPULATIONS AROUND THE WORLD

CLEFT LIP AND PALATE AND CA-REPEAT POLYMORPHISM OF THE MSXl GENE
1
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INTRODUCTION: The reduced folate carrier (RFC1) gene encodes a cell membrane protein
essential for internalizing folate molecules from circulating blood into cells. The rfc1 protein is
responsible (together with the folate binding protein) for maintaining the intracellular concentration
of folate. Folic acid is a synthetic derivative of folate. Folate is a water-soluble vitamin B9 occurring
naturally in many foods . The active form of folate is essential for multiplication, differentiation and
maintenance of cells. This property becomes especially important during pregnancy when fetal cells
are rapidly dividing and growing. Thus, when there is a defect in the metabolism of such a vital
vitamin, or when the mother is not ingesting enough of this vitamin, congenital anomalies in the
fetus can occur. Associations of defects in folate metabolism with neural tube defects (NTD) and
orofacial clefts (OFC) have been shown.
OBJECTIVES: To compare frequencies of A80G variants of RFC1 gene in different OFC
populations.
MATERIAL AND METHODS: Over the past 7 years, blood specimens were collected during
Rotaplast medical ' missions from 858 individuals affected with nonsyndromic cleft lip and palate
(NCLP) and from 731 controls. PCR was used for amplification of the specific DNA fragment and
band patterns obtained by PAGE were used for genotyping of RFC1 A80C polymorphism variants
in our specimens.
RESULTS: Distributions of RFC1 A80G genotypes and frequencies of A and G alleles were
calculated in samples from 9 different locations: Santiago del Estero, Argentina; Valdivia and
Antofagasta, Chile; Guatemala City, Guatemala; Cebu City, Philippines; Barquisimeto and Cumana,
Venezuela; Karaikal, India; and La Oroya, Peru. The highest G allele frequency of the RFC1 A80G
polymorphism was found among cases in Guatemala (p=0.01) when compared to controls. The
differences between cases and controls were not statistically significant in the remaining locations,
although the G allele frequencies among cases were higher in all locations except Santiago del
Estero where significantly higher proportion of GG genotypes (p=0.03) and G alleles (p=0.037)
were found in controls.
CONCLUSIONS: Results from this analysis showed that the G allele in nucleotide 80 of the RFC1
gene was in all but one location more common in samples of individuals with NCLP than in controls
from the same location. Association with etiology ofNCLP was statistically significant only for two
out of 9 studied populations, but in opposite ways. However, in the remaining populations, the RFC 1
A80G polymorphism still may be involved in NCLP etiology. It may participate in gene-gene
interactions, which are analyzed in ongoing studies.
ACKNOWLEDGEMENT: Rotaplast International, Inc., supp01ied the fieldwork for this study.

INTRODUCTION: Cleft lip and palate is the most common craniofacial congenital abnormality,
occun"ing in one of every 2,500 births in United States. In developing countries, the incidence is five
times higher, 1 in 500 births. The condition is multifactorial with contributions of genetic and
environmental factors. Though the exact etiology of cleft lip and palate is uncertain, we do know
that some candidate genes, such as TGFA, TGFB3, MTHFR, and MSX1, have a role in its
development. MSX1, in particular, shows a strong correlation with cleft lip and palate anomaly.
MSX1 also plays an important role in development of the tooth.

2

2

I Doctor

56

3

I Doctor

OBJECTIVES: A pilot case-control study was performed to evaluate a possible association
between MSX1 CA repeat polymorphism and mothers of children affected with NCLP in a
Guatemalan population. We compared distributions of CA repeat genotypes and allele frequencies
between samples of case mothers and control mothers.
METHODS: DNA was isolated from dry blood spots on filter paper collected during Rotaplast
medical missions to Guatemala. Segments of DNA containing theCA repeats were amplified using
PCR, purified, and sequenced. The sequences were read in a graphical format and genotypes
consisting of alleles 1-4 were established. Allele 1 had 12 CA repeats, allele 2 had 11 CA repeats,
allele 3 had 10 CA repeats, and allele 4 had 9 CA repeats.
RESULTS: Our sample consisted of 140 mothers of patients affected with NCLP (case mothers)
and 52 mothers ofunaffected children (control mothers). The most common genotype was A4A4. A
higher proportion of A4A4 homozygotes were seen among the case mothers (58.58%) than among
the control mothers (46.16%). The A4 allele was present in 75% of the case mothers and in 66% of
the control mothers.
CONCLUSIONS: Our findings complemented our studies carried out previously that showed a
higher frequency of the A4 allele among both those affected by NCLP and their parents, especially
the mothers. Although the differences we found between the case and control mothers were not
statistically significant, we did show a higher frequency of the A4A4 genotype and of the A4 allele
in mothers of children affected with NCLP than in mothers of healthy children.
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INHIBITION OF HUMAN IMMUNODEFICIENCY VIRUS ENVELOPE
GLYCOPROTEIN-MEDIATED SYNCYTIA FORMATION BY PLANT LECTINS:
POTENTIAL LIGANDS FOR TARGETED CYTOTOXICITY
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THE MECHANISM OF GREEN TEA INHIBITION OF S. MUTANS BINDING TO
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INTRODUCTION: Human Immunodeficiency Virus Type 1 (HIV-1) is a pandemic with an
estimated 38.6 million people living with the disease worldwide. Currently available therapies to
treat HIV -1 infection either inhibit enzymes crucial to viral replication (reverse transcriptase and
protease), or interfere with the fusion/binding of the virus with the cell membrane. These treatments
cannot eradicate the virus, since the viral genome is integrated into host cell chromosomes. Our
long-term goal is to use targeted cytotoxicity to specifically eradicate HIV -infected cells. Virusproducing cells express the envelope glycoproteins (gp120/gp41; Env) on the cell surface during
assembly and budding. Macromolecules that can exclusively recognize Env may be useful as agents
that can mediate the targeting of cytotoxic lipidic nanoparticles to HIV -infected cells.
OBJECTIVES: Since Env is heavily glycosylated, we examined the ability of carbohydratebinding plant lectins and anti-gp120 antibodies to inhibit Env-mediated syncytia formation as a first
step to identify molecules that may be used for targeting.
METHODS: Anti-gp120 antibodies were obtained from the NIH AIDS Research and Reference
Reagent Program . .Lectins were a gift ofDr. Jan Balzatini (University ofLeuven, Belgium), or
purchased from the University of Kiev (Ukraine). Both the plant lectins and the anti-gp120
compounds were tested for their ability to inhibit syncytia formation (cell-cell fusion) overnight
between HIV Env-expressing TF228.1.16 cells and CD4-expressing SupT T-lymphocytic cells. The
lectins were used at concentrations between 2-8 ).lg/mL, while the antibodies were tested at 5 and 10
)lg. Syncytia fonnation was monitored using phase contrast microscopy, and binding of the
compounds to TF228.1.16 cells was monitored via fluorescence microscopy.
RESULTS: The plant lectins Galanthus nivalis (snowdrop) agglutinin (GNA) and Hippeastrum
hybrid (Amaryllis) agglutinin (HHA) inhibited cell-cell fusion ofTF228.1.16 cells to SupT cells at
low concentrations. The lectin UDA was also inhibitory to fusion, but at higher concentrations.
Conversely, none of the anti-gp 120 antibodies inhibited fusion in any significant way.
CONCLUSION: Future studies will determine if any ofthese macromolecules bind to the HIV Env
and not to other cell surface carbohydrates. They will then be coupled covalently to lipidic
nanoparticles (liposomes) containing cytotoxic drugs and used as a means to deliver the
nanoparticles specificallhy to infected cells.
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INTRODUCTION: Green tea has been reported to inhibit the binding ofbacteria to enamel an? to
inhibit the development of dental biofilm formation. Green ~ea polyphenol~ appe~r to be an .active
ingredient in the biofilm inhibition, and at higher concentratiOn to have antibactenal and. anticancer
properties, as well. The mechanism ofbinding inhibition is not well understoo~. We.thmk that
electrical interactions may be involved in the inhibition and that the zeta potential, s, IS a relevant .
electric property to measure. We have investigated the effects of oolong tea extract (~TE) and oflts
most abundant polyphenol, epigallocatechin gallate (EGCg), on s for SM, HA and sahva-coated HA
(salHA) and on the binding ofS. mutans (SM) to hydroxyapatite (HA) and to salHA.
OBJECTIVES: To correlate changes in SM binding to HA and salHa with OTE- and EGCginduced changes ins for each species.
METHODS: SM is a generous gift from the Bowen laboratory. HA consists of ~0 )liD ~pherical
beads (BioRad, Inc). Saliva is expressed by the paraffin-induction method. ?TE IS obtame? by
boiling Peets' oolong tea for five minutes, centrifuging and filteling. ~G~~ IS a gene~ous gift from
Taiyo International, Taiyo Kagaku, Co. In all expeliments, each species IS mcubated mdependently
with OTE or EGCg for 1 hour and then washed three times to remove any unbound OTE or EGCg,
so we can measure the effects OTE or EGCg on the bead surface only, the bacteria surface only, or
on both surfaces. Unbound SM is separated from bound SM by sedimentation of the denser .HA
beads. SM concentrations are measured using the Bradford assay for protein. Electrophoretic
mobilities, )le, are measured by phase analysis light scattering, and values of s aree calculated from
).le using the Smoluchowski equation.
RESULTS: Increasing amounts of OTE increase the magnitude of-<;; for SM, and salHA and
decrease the magnitude of-<;; for HA. In all cases the value of s when saturated with OTE is -17
m v. For OTE greater the product of SBEAD x SBACTERTJA, the weaker is the binding of SM to HA.
The dependence ofbound bactelia on SBEAD x SBACTERTIA is linear. For SM binding.to salH~, OTE
has a similar effect. SBEAD x SBACTERTIA is linear, but the slope and intercept of the lme are different.
EGCg has similar effects on s for SM, HA and salHA, with s ~ -17 mV at saturating [EGCg]. For
technical reasons, the binding assay could not be used in the presence of EGCg.
CONCLUSIONS: The data obtained with OTE are consistent with increased repulsion from
increased -<;; being an important mechanism by which green tea inhibits SM binding to. H~ and
salHA. The different slopes and intercepts for the SBEAD x SBACTERTIA dependence ofbmdmg are
likely due to the different non-electrical contributions to binding in the absence. and pr~sence of
saliva. EGCg has an effect on s, which is nearly identical to that of OTE, consistent with EGCg
present in OTE being an important contlibutor to the observed OTE effects.
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INTRODUCTION. Methylenetetrahydrofolate reductase (MTHFR) catalyzes conversion o~ 5,10methylenetetrahydrofolate to 5-methyltetrahydrofolate, which is a_ ~osubs~rate for m_ethylatwn of
homocysteine to methionine. This activity makes MTHFR cntlcally Important m ~he ~~late
metabolic pathway. 5-methyltetrahydrofolate is the major circulating form of folate that IS utlhzed
in many biochemical pathways.
.
.
.
Various congenital anomalies and diseases have been found associated With t':'o po!ym?rphisms of
MTHFR _ 677CT and 1298AC. Studies on prevalence of MTHFR polymorphisms m different case
and control populations can improve our understanding of their etiological background.

MTHFR GENE. The MTHFR gene is located on the long mm of chromosome 1 (1p36.3)._ There
are several known mutations of the MTHFR gene including the polymorphisms at the nucleotide 677
(677CT) and 1298 (1298AC). Mutations at this gene can decrease folate bioavailability.
ASSOCIATED CONGENITAL ANOMALIES AND DISEASES. Folate's participation in
diverse and complex biochemical pathways implicates MTHFR polymorphisms with_ many common
congenital anomalies and diseases. Associated congenital _anomalies includ~: cleft l~p a~d palate _(a
defect involving a failure of facial processes to fuse dunng embryogenesis resultmg m orofa~1al
clefting) and neural tube defects (a defect involving a failure o~ th~ neu_ral tube to c~ose _dunng
embryonic development). Associated diseases include _Alzhei~er s _disease ~detenoratwn of
cognitive functions), cardiovascular diseases (atherosclerosis and Ischemic heart disease), and even
cancer (unregulated division of cells).
GENOTYPING OF SINGLE NUCLEOTIDE POLYMORPHISM OF MTHFR. In ~ur
Craniofacial Genetics Laboratory, MTHFR polymorphisms are studied in families with
nonsyndromic cleft lip and palate (NCLP) from a range of locat~ons. J?NA is isolated from d~y
blood spots on filter paper. The corresponding fragment of nr~~A ~s amplified by polymerase chm_n
reaction. The amplified DNA is checked for absence of contammatwn by agarose gel electrophoresis.
The final processing stage is polyacrylamide gel electrophoresis (PAGE). Patterns of DNA bands
define genotypes of the studied polymorphisms that are entered into our database.
CONCLUSION. In summary, research of various congenital anomalies and diseases showed that
their etiology is multifactorial. Our investigations of MTHFR polymorphisms a~sociated ':'ith NCLP
give us a better understanding of this etiological factor. Studies o_n both gen~tlc and envuon~~ntal
causative factors are aimed to prevention of these anomabes and diseases by nutntwnal
supplementation, by increasing public awareness, and by genetic counseling.
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OBJECTIVES: In an effort to make anterior stainless steel crowns in pediatric patients more
aest~etic, dentists often cut open a window on the facial surface ofthe crown and fill the exposed
portiOn of the tooth with composite resin. The structural integrity of the crown is weakened and
therefore an alternative method will be evaluated in this study. The anterior surface of the crown will
be veneered with a thin layer of flowable composite. Testing the shear bond strength of the interface
between the stainless steel crown with different surface treatments and flowable composite was the
purpose of this study.
METHODS: Unitec stainless steel crowns (3M ESPE) were cut in 5x8 mm samples and prepared
for shear bond testing. Group 1 was not surface treated as a reference. Group 2 was exposed to a 10
sec air/water/sodium bicarbonate slurry abrasion using a cavitron prophy jet machine (Dentsply
USA). Group 3 was microetched using 50 J.lm Aluminum oxide powder for 30 sec (Micro cab TM ,).
Group 4 was roughened with a coarse diamond bur. Six samples were tested for each group. The
bonding agent was Clearfil Protect Bond (Kuraray America) a self-etching dental primer and
adhesive material. As flowable material was used Filtec Flow (3M ESPE). The SBS was tested in a
universal testing machine Instron 1100 at a crosshead speed of 5 mm/min.
RESULTS:
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Significant differences were found between group 3 and group 4 as well as between group 1 and 3
using Tukey HSD test at a 0.05 confidence interval.

CONCLUSION: Unexpected high shear bond strength was established pmiicularly for the
non treated surfaces of stainless steel crowns. The results show similar bond strength as between
dentin and composites. This in vitro study suggests the safe use of flowable composites as veneering
material on stainless steel crowns. A prospective in vivo study should be conducted to support the
findings.
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OBJECTIVES: Research shows that the fibrinolytic alveolitis also known as "dry socket" is a
frequent post-operative sequela of extracted mandibular third molars. This sequel can cause serve
pain for the patient. The clinical result of fibrinolytic alveoli tis is disintegration of the blood clot
usually around the 2nd or 2rd day post- surgically. Although the exact etiology of this clinical result is
unknown, the two most common theories involve trauma or an infection of the marrow space of the
socket. Therefore, if we are able to decrease the amount ofbacteria at the surgical site before
replacing the mucoperiosteal flap by the use of a surgical antimicrobial irrigant, we should in theory
decrease the incidence of fibrinolytic alveoli tis post-operatively. Ninety six patients with bilaterally
partial impacted mandibular third molars will be used in this study.
METHODS: Bilateral pmiial bony impacted mandibular third molars that required a
mucoperiosteal flap and bone removal were selected for this study. One site, either 17 or 32, was
selected at random by a one of several investigators. A coin flip was used to determine which site
would be the control site. The selected (experimental) site was irrigated by an Oral Surgeon in the
usual manner under high volume suction with a surgical tip, while the control site was irrigated
with .9% NaCl "saline" solution. The patients rep01ied pain ratings 24, 48, and 72 hrs after the
surgery. The occu11rence of fibrinolytic alveolitis was determined at the post-op appointment.
RESULTS/CONCLUSIONS: Ninety six patients were emolled in the study. Subjects experiencing
"dry socket" reported an average pain of 6.152 (standard deviation = 2.162); those free from "dry
socket" reported average pain of 4.518 (SD = 2.060). The t-statistic for the difference between
means was 2.55. p = .01. At sites inigated with .9% NaCl saline solution, 9 of96 (9.4%) developed
fibrinolytic alveoli tis. At sites irrigated with .12%, 2 of 96 (2.1%) developed fibrinolytic alveoli tis.
The traditional test for differences in proportions resulted in at-value of2.215, p = .015 confirming
that there is a greater risk of developing dry sockets in the sites treated with saline solution. The
odds-ratio for risk of fibrinolytic alveoli tis in .12% chlorhexidine gluconate I saline sites is .206,
with a 95% confidence interval of .043 to .978. This means that irrigation with .12% Chlorhexidine
Gluconate reduces the risk of fibrinolytic alveoli tis almost four-fold compared with irrigation with
saline solution. Because the confidence interval is entirely below the equality value of 1.0, Peridex
can be confidently preferred to saline solution for reducing dry socket.
CONCLUSIONS: The incidence of fibrinolytic alveolitis and post-operative pain in third molar
extractions can be reduced by using a antimicrobial mouthwash (eg. Peridex®) as an inigant. The
purpose was not to prove that .12% Chlorhexidine Gluconate is safe to use in extraction sites,
however, it is important to substantiate this use. There is no evidence that Peridex is contraindicated
as it used in this study.
The use of0.12% Chlorhexidine Gluconate (Peridex®) as an irrigant evinces a four fold
decrease in the incidence of mandibular third molar alveoli tis as seen our study (p=.015). In
addition patients reported less post-op pain on the experimental site than on the control site.
Therefore, using .12% Chlorhexidine Gluconate rinse as an irrigant for extraction sites can be
considered a safe adjunct to the surgeon's arsenal in the prevention of fibrinolytic alveoli tis
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RESULTS. Blood flow responses were positively correlated with stimulation frequency, and the
results of inhibiting cyclooxygenase and NO synthase are shown below.
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COMPOSITES- AN ALTERNATIVE FOR POSTERIOR RESTORATION?
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MATERIALS/METHODS: Literature review of 43 articles from peer reviewed journals: JADA,
Ameiican Journal of Dentistry, and Journal of Contemporary Dental Practice.
ABSTRACT/OBJECTIVES: Dentists are using composites more frequently to restore posteiior
teeth. Patients have greater esthetic desires and also more concern about restorations containing
mercury. Significant improvements have been made in composite mateiials' formulations over the
last few years which makes them more suitable and easier to use in posteiior restorations
The purpose of this literature review is to evaluate selected physical properties of composites used in
restoration of posterior teeth when compared to dental amalgam and other restorations. Parameters
considered in this review took into considerations aesthetics, microleackage, post-operative
sensitivity and wear.
RESULTS: All restorations have vaiiable longevities. According to the literature they are:
• Amalgams - 10 years
• Composites - 10 years
• PFM crowns - 10 to 20 years
• Cast gold alloy restorations - up to 40 years.
Restrospective clinical studies on the longevity of composites show that amalgams and composite
restorations have similar longevity. Operators who are skilled in placing both amalgams and
composites can achieve comparable longevity in their practices when the matetials are applied
con-ectly.
Recent studies indicate that wear of composite restorations may still be a concern for very large
restorations that are in direct occlusal contact or for patients who are bruxers or clenchers. The wear
resistance of composite resins has not been solved, but has been substantially reduced through
changes in their formulation and their wear resistance has been improved today compared to a few
years ago.
Microleakage was a problem in the past but now, significant improvements in bonding systems and
composites have reduced this to a minimum.This phenomenon causes early post-op sensitivity,
marginal staining, secondary caries, pulp pathology or loss of restoration.
To reduce microleakage and postoperative sensitivity incremental filling is important because it
reduces polymerization shrinkage, increases marginal seal and reduces microleakage.
CONCLUSIONS: The problems associated with composites are not solved, however research,
dentists and manufacturers are addressing them and new products released into the market show
promising improvements in their physical propetiies and biocompatibility.
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INTRODUCTION: Rehabilitation of a patient presenting with tooth wear can be very challenging
even for the most experienced practitioner. It is a process that goes way beyond just restoring the
missing tooth structure.
OBJECTION: A literature review of the "restorative management of the worn dentition" from
published journal articles
METHODS: Forty articles from peer review journals were reviewed. Etiological factors, diagnostic
tools, preventive measures, choice of dental materials and treatment principles were summarized.
Four cases were presented which elaborated the basic principles for managing localized anterior,
localized posterior and generalized tooth wear. The use of the Dahl appliance and other treatment
options were described.
RESULTS: Restoration of a patient with tooth wear is a complex multi-faceted process that
requires a step by step approach. The most common mistake that practitioners make is the
injudicious increase in vertical dimension.
CONCLUSION: Our treatment philosophy is to restore function and esthetics by preserving and
protecting tooth 'tissue with minimum alterations of the supporting structures and occlusal
relationship. The long-term success requires regular recalls for close monitoring and maintenance.
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OBJECTIVE:
To determine the preferred material of choice for the fabrication of provisional material for fixed
prosthesis. The two most widely used materials, polymethylmethacrylates and bisacrylics were
compared based on available research and journal articles. The review was focused on physical
properties (compressive strength, micro hardness, fracture resistance, polishability, durability), their
effects on the pulp, ease of technical fabrication by dental students, aesthetics and the use of each
material in different case scenarios.
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METHODS: A total of39 articles from peer review journals were reviewed out. The topics of
interest were the mentioned physical properties of polymer-based and resin matrix composite based
provisional crowns. The in vitro comparison of these provisional restorative materials was also
reviewed.
RESULTS: Based on the research literature available both the polymethylmethacrylics and
bisacrylics are comparable based on strength for the use of provisional fixed restoration fabrication.
The bisacrylics do have some superior prope1iies e.g. low exothermic reaction (pulpally friendly)
and better aesthetics due to better polishability and ease of repair. If handled properly, no pulpal
damage was observed with the methylmethacrylates.
CONCLUSIONS: Both polymethylmethacrylic and bisacrylics have their advantages and
disadvantages. It is interesting however that despite the bisacrylics having lower strength, they
presently seem to be the material of choice due to their low exothermic reaction (pulpally friendly),
minimal shrinkage (good fit), high polishability (supelior aesthetics) and above all, easy to use even
the hands of novice students.

1

Malgorzata Korosciel 1, Denys Kovalchuk 1, Navneet Mansukhani , Quynh Nguyen , Richard
2
Lubman2 , Noelle Fanucci 2 and Gabriela Pitigoi-Aron

Dental Studies, 2Department of Restorative Dentistry, University of the Pacific,
Arthur A. Dugoni School of Dentistry, San Francisco, California, USA
1International

INTRODUCTION: Lasers are versatile tools that have numerous applications in modem dentistry.
Hard tissue lasers Er:Y AG and Er,Cr:YSSG are effective and safe devices for calies removal and
cavity preparation. Several features such as little pain or discomfort level which eliminates need for
anesthesia, low vibration and noise level and minimal pulpal response to preparation make hard
tissue lasers very attractive to both dental practitioners and patients. Laser energy is highly absorbed
by water contained in dentin and enamel that leads to microexplosions and removal of fragments
by the high pressure caused by the steam. This process of ablation creates highly irregular surface
that is very different from bur cut dentin and enamel. There is contradictory evidence in the
literature regarding the effect oflaser ablation on dentinal adhesive systems. Information from
manufacturers and earlier studies suggests that irregular surface of dentin and enamel contlibutes to
increase ofbonding strength and according to some authors eliminates the need for acid etching (so
called laser etching). More recent studies show that bonding strength to laser ablated dentin is
actually lower than to the bur cut dentin.
OBJECTIVES: We conducted our literature review in order to clarify a controversial topic the
effect oflaser ablation on bonding strength of dentinal adhesive systems.
METHODS: Our search of Pub Med database resulted in 36 articles related to the topic. After
careful review we selected 11 articles from respectable sources such as Journal of Dental Research,
European Journal of Oral Sciences, Photomedicine and Laser Surgery.
RESULTS: Majority of the recent studies report lower bonding strength to the laser treated dentin.
Thermal and microstructure degeneration of lased dentin is most likely the major reason for the
decrease in bond strength. Laser leaves no hydroxyapatite-depleted collagen fibril network that can
be hybridized. Superficial pmiion of the laser-modified layer is composed of a scaly surface layer in
which collagen fibrils were completely melted and vapolized. Along the basal portion of the lasermodified layer, the remaining denatured collagen fibrils are fused and poorly attached to the
underlying dentin substrate. Acid-etching significantly increases bonding strength by removing
surface laser-modified layer. However bonding strength to laser-ablated acid-etched dentin is still
lower than to bur cut acid-etched dentin due to the presence subsurface collagen fibrils pmiially
denatured by the heat. One recent study suggest that use of flowable composite with acid etching of
lased dentin results in bonding strength equal to bonding strength to bur cut dentin.

CONCLUSION: Cavities prepared by laser appear less receptive to adhesive procedures than
conventional bur-cut cavities. Acid etching laser-conditioned enamel and dentin significantly
improves the bonding effectiveness by removing surface laser-modified layer. Bonding strength can
be fu1iher improved by using flowable composite as a first layer.
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